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N-CYCLOALKYL-N-
|((HETEROCYCLYLPHENYL)METHYLENEK]|-
(THIO)CARBOXAMIDE DERIVATIVES

CROSS-REFERENCE TO RELATED
APPLICATION(S)

The present application 1s a 35 U.S.C. § 371 national
phase conversion of PCT/EP2013/058070 filed on Apr. 18,
2013, which claims priority of European Application No.
12356010.4 filed on Apr. 20, 2012, European Application
No. 12356015.3 filed on Jul. 5, 2012 and U.S. Provisional
Application No. 61/675,001 filed on Jul. 24, 2012. Appli-
cants claim priority to each of the foregoing applications.

The PCT International Application was published in the
English language.

DESCRIPTION

The present invention relates to fungicidal N-cycloalkyl-
N-[(heterocyclylphenyl)methylene]carboxamide derivatives
and their thiocarbonyl derivatives, their process of prepara-
tion and intermediate compounds for their preparation, their
use as fungicides, particularly in the form of fungicidal
compositions and methods for the control of phytopatho-
genic fungi of plants using these compounds or their com-
positions.

In 1mternational patent application WO-2007/087906 cer-
tain N-cycloalkyl-N-benzyl-carboxamides are generically
embraced in a broad disclosure of numerous compounds of
the following formula:

2

Zl
ATN \
o Z¢ 7

wherein A represents a carbo-linked, partially saturated or
unsaturated, 5-membered heterocyclyl group, Z' represents
a substituted or non-substituted C,-C,-cycloalkyl group, n 1s
equal to 1 to 5 and X can represent various substituents
among which a substituted or non-substituted pyridinyl or
pyridinyloxy group. However, there 1s no explicit disclosure
or suggestion to select 1n this document of any such deriva-
tive wherein X can represent a substituted or non-substituted
heterocycyl group.

In 1mnternational patent application WO-2009/016220 cer-
tain N-cycloalkyl-N-benzyl-thiocarboxamides are generi-
cally embraced 1n a broad disclosure of numerous com-
pounds of the following formula:

:_ (X)n

=

Zl
A\"/N N
T ZF 7

wherein A represents a carbo-linked, partially saturated or
unsaturated, S-membered heterocyclyl group, T can repre-
sent S, Z' represents a substituted or non-substituted C,-C.,-
cycloalkyl group, n 1s equal to 1 to 5 and X can represent
various substituents among which a substituted or non-

:_ (X)n
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2

substituted pyridinyl or pyridinyloxy group. However, there
1s no explicit disclosure or suggestion to select in this

document of any such derivative wherein X can represent a
substituted or non-substituted heterocycyl group.

In international patent application W0O-2010/130767 cer-
tain N-cycloalkyl-N-benzyl-carboxamides or thiocarboxam-
ides are generically embraced in a broad disclosure of
numerous compounds of the following formula:

R4
H;C X! /l\ R?
S %\(\

T 7> 7? 1

Xz/\XZ R

wherein X' and X* represent a fluorine of a chlorine atom,
T can represent O or S, Z' represents a substituted or
non-substituted C;-C.,-cycloalkyl group, Y can represent
CR> and R', R?, R?, R* or R’ can, independently, represent
various substituents among which a substituted or non-
substituted pyridinyl or pyridinyloxy group. However, there
1s no explicit disclosure or suggestion to select in this
document of any such derivative wherein R or R* or R” or
R* or R> can represent a substituted or non-substituted
heterocycyl group.

In international patent application WO-2009/024342 cer-
tamn N-(substituted phenyl)methylene-carboxamides are
generically embraced 1n a broad disclosure of numerous
compounds of the following formula:

Rz Ry
O B
R N

\ \

/ \ Rys
N

b

R

wherein R, represents a C,-C -alkyl group, R, represents a
C,-C,-haloalkyl group, B can represent a phenyl group that
can be substituted by various substituents among which a
substituted or non substituted phenyl group or a substituted
or non substituted phenoxy group, and R, can represent
hydrogen or a C,;-C,-cycloalkyl group with the proviso that
B 1s different from phenyl if R, . represents a C,-C,-Cy-
cloalkyl group. Therefore, there 1s no disclosure in this
document of any such derivative wherein R, . can represent
a C5-C,-cycloalkyl group and B be simultancously a sub-
stituted phenyl group.

Accordingly, the present invention provides a N-cy-
cloalkyl-N-[ (heterocyclylphenyl)methylene](thio) carbox-
amide of formula (I)
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(X)n

/\/l
\’rv(\) 5

wherein
A represents a carbo-linked, unsaturated or partially satu-
rated, S-membered heterocyclyl group that can be sub-
stituted by up to four groups R that can be the same or
different;
1 represents O or S;

n represents 0, 1, 2, 3 or 4;
L represents a direct bond, CZ*Z>, O, S, SO, SO, or NZ°;

B represents a saturated, partially saturated or unsatu-
rated, monocyclic or fused bicyclic 3-, 4-, 5-, 6-, 7-, 8-,
9-, or 10-membered ring comprising from 1 up to 4
heteroatoms selected in the list consisting of N, O, S,
that can be substituted by up to 6 groups Y which can
be the same or different; with the proviso that B does
not represent a pyridyl ring when L represents a direct
bond or an oxygen atom

7' represents a non-substituted C,-C-.-cycloalkyl or a
C,-C,-cycloalkyl substituted by up to 10 atoms or
groups that can be the same or different and that can be
selected 1n the list consisting of halogen atoms, cyano,
C,-Cq-alkyl, C,-Cq-halogenoalkyl comprising up to 9
halogen atoms that can be the same or different, C, -Cs-
alkoxy, C,-Cg-halogenoalkoxy comprising up to 9
halogen atoms that can be the same or different, C, -Cs-
alkoxycarbonyl, C,-C,-halogenoalkoxycarbonyl com-
prising up to 9 halogen atoms that can be the same or
different, C,-Cg-alkylaminocarbonyl or di-C,-Cg-alky-
laminocarbonyl;

77 and Z°, which can be the same or different, represent
a hydrogen atom; substituted or non-substituted C, -C,-
alkyl; substituted or non-substituted C,-Cg-alkenyl;
substituted or non-substituted C,-Cg-alkynyl; cyano;
isonitrile; nitro; a halogen atom; substituted or non-
substituted C,-Cg-alkoxy; substituted or non-substi-
tuted C,-Cgq-alkenyloxy; substituted or non-substituted
C,-Cq-alkynyloxy; substituted or non-substituted
C,-C,-cycloalkyl; substituted or non-substituted
Cl Cg-a.ky_.su_.: anyl; substituted or non-substituted
C,-Cq-alkylsultfonyl; substituted or non-substituted
C,-Cq-alkylsulfinyl; amino; substituted or non-substi-
tuted C,-Cq-alkylamino; Substltuted or non-substituted
di-C, C <-alkylamino; substituted or non-substituted
Cl-CS-alkoxycarbonyl; substituted or non-substituted
C,-Cq-alkylcarbamoyl; substituted or non-substituted
di1-C, -Cy-alkylcarbamoyl; or substituted or non-substi-
tuted N—C,-C,-alkyl-C,-Cs-alkoxy-carbamoyl; or

77 and 7 together with the carbon atom to which they are
linked can form a substituted or non-substituted C;-C,
cycloalkyl; or

7> and the substituent X vicinal to the point of attachment
of the phenyl ring, together with the consecutive carbon
atoms to which they are linked, can form a substituted
or non-substituted 3-, 6- or 7-membered, partly satu-
rated, carbo- or heterocycle comprising up to 3 het-
eroatoms and 7Z° is as herein-described; Z* and Z°
independently represent a hydrogen atom; a halogen
atom; cyano; substituted or non-substituted C,-Ci-
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4

alkyl; C,-Cq-halogenoalkyl having 1 to 5 halogen
atoms; substituted or non-substituted C,-Cg-alkoxy;
substituted or non-substituted C,-Cg-alkylsulfanyl; or
substituted or non-substituted C,-Cg-alkoxycarbonyl;
or

7% and 7 together with the carbon atom to which they are

linked can form a C(=0) carbonyl group;

7° represents a hydrogen atom; a substituted or non-

substituted C,-Cg-alkyl; a C,-Cg-halogenoalkyl com-
prising up to 9 halogen atoms that can be the same or
different; substituted or non-substituted C,-Cq-alkenyl;
C,-Cgq-halogenoalkenyl comprising up to 9 halogen
atoms that can be the same or different; substituted or
non-substituted C,-Cg-alkynyl; C,-C -halogenoalky-
nyl comprising up to 9 halogen atoms that can be the
same or different; substituted or non-substituted C,-C-
cycloalkyl; C;-C5-halogeno-cycloalkyl comprising up
to 9 halogen atoms that can be the same or different;
substituted or non-substituted C,-C--cycloalkyl-C, -C,-
alkyl; formyl; substituted or non-substituted C,-Ci-
alkylcarbonyl; C,-Cg-halogenoalkylcarbonyl compris-
ing up to 9 halogen atoms that can be the same or
different; substituted or non-substituted C,-C,-alkoxy-
carbonyl; C,-Cg-halogenoalkoxycarbonyl comprising
up to 9 halogen atoms that can be the same or different;
substituted or non-substituted C,-Cg-alkylsulionyl;
C,-Cq-halogenoalkylsulfonyl comprising up to 9 halo-
gen atoms that can be the same or different; substituted
or non-substituted benzyl; or substituted or non-substi-
tuted phenylsulfonyl; X independently represents a
halogen atom; nitro; cyano; isonitrile; hydroxy; amino;
sulfanyl; pentafluoro-A°-sulfanyl; formyl; formyloxy;
formylamino; substituted or non-substituted (hydroxy-
1mino )-C, -Cg-alkyl; substituted or non-substituted (C, -
Cq-alkoxyimino)-C,-Cg-alkyl; substituted or non-sub-
stituted (C,-Cq-alkenyloxyimino)-C, -Cg-alkyl;
substituted or non-substituted (C,-Cq-alkynyloxy-
1mino)-C,-Cg-alkyl; substituted or non-substituted
(benzyloxyimino)-C,-Cq-alkyl; carboxy; carbamoyl;
N-hydroxycarbamoyl; carbamate; substituted or non-
substituted C,-Cg-alkyl; C,-Cs-halogenoalkyl having 1
to 9 halogen atoms; substituted or non-substituted
C,-Cg-alkenyl; C,-Cgq-halogenoalkenyl having 1 to 9
halogen atoms; substituted or non-substituted C,-C;-
alkynyl; C,-Cq-halogenoalkynyl having 1 to 9 halogen
atoms; substituted or non-substituted C,-Cg-alkoxy;
C,-Cq-halogenoalkoxy having 1 to 9 halogen atoms;
substituted or non-substituted C,-C,-alkylsulfanyl;
C,-Cq-halogenoalkylsulfanyl having 1 to 9 halogen
atoms; substituted or non-substituted C, -Cy-alkylsulfi-
nyl; C,-Cg-halogenoalkylsulfinyl having 1 to 9 halogen
atoms; substituted or non-substituted C,-Cg-alkylsul-
tonyl; C,-Cg-halogenoalkylsulfonyl having 1 to 9 halo-
gen atoms; substituted or non-substituted C,-C,-alky-
lamino; substituted or non-substituted di-C,-C,-
alkylamino; substituted or non-substituted C,-C,-
alkenyloxy; C,-Cg,-halogenoalkenyloxy having 1 to 9
halogen atoms; substituted or non-substituted C;-C,-
alkynyloxy; C,-Cq-halogenoalkynyloxy having 1 to 9
halogen atoms; substituted or non-substituted C;-C--
cycloalkyl; C,-C,-halogenocycloalkyl having 1 to 9
halogen atoms; substituted or non-substituted (C;-C--
cycloalkyl)-C,-Cg-alkyl; substituted or non-substituted
C,-C,-cycloalkenyl; C,-C,-halogenocycloalkenyl hav-
ing 1 to 9 halogen atoms; substituted or non-substituted
(C;-C,-cycloalkyl)-C,-Cq-alkenyl; substituted or non-
substituted (C,-C,-cycloalkyl)-C,-Cgq-alkynyl; substi-
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tuted or non-substituted tri(C,-Cy)lalkylsilyl; substi-
tuted or non-substituted tri(C,-C,)alkylsilyl-C,-C,-
alkyl; substituted or non-substituted C,-Cs-
alkylcarbonyl; C,-Cq-halogenoalkylcarbonyl having 1

6

9 halogen atoms that can be the same or different,
substituted or non-substituted C,-Cg-alkylsulfanyl,
C,-Cq-halogenoalkylsulfanyl comprising up to 9 halo-
gen atoms that can be the same or different, substituted

to 9 halogen atoms; substituted or non-substituted s or non-substituted tr1(C,-Cy)alkylsilyl, substituted or
C,-Cq-alkylcarbonyloxy; C,-Cg,-halogenoalkylcarbo- non-substituted tr1{C,-Cy)alkylsilyl-C, -Cq-alkyl, sub-
nyloxy having 1 to 9 halogen atoms; substituted or stituted or non-substituted (C,-Cg-alkoxyimino)-C, -
non-substituted C,-Cq-alkylcarbonylamino; C,-Cg-ha- Cq-alkyl, or substituted or non-substituted (benzyloxy-
logenoalkylcarbonylamino having 1 to 9 halogen 1m1no)-C, -Cg-alkyl;

atoms; substituted or non-substituted C,-Cq-alkoxycar- 10 R 1independently represents hydrogen atom; halogen
bonyl; C,-Cg-halogenoalkoxycarbonyl having 1 to 9 atom; nmitro; cyano; hydroxy; amino; sulfanyl; penta-
halogen atoms; substituted or non-substituted C,-Cs- fluoro-A°-sulfanyl; substituted or non-substituted (C, -
alkyloxycarbonyloxy; C,-Cs-halogenoalkoxycarbony- Cq-alkoxyimino)-C,-Cg-alkyl; substituted or non-sub-
loxy having 1 to 9 halogen atoms; substituted or stituted (benzyloxyimino)-C,-Cg-alkyl; substituted or
non-substituted C,-Cg-alkylcarbamoyl; substituted or 15 non-substituted C,-Cgi-alkyl; C,-Cg-halogenoalkyl
non-substituted di-C,-Cg-alkylcarbamoyl; substituted having 1 to 9 halogen atoms; substituted or non-
or non-substituted C, -Cg-alkylaminocarbonyloxy; sub- substituted C,-Cg-alkenyl; C,-Cg-halogenoalkenyl
stituted or non-substituted di-C, -Cg-alkylaminocarbo- having 1 to 9 halogen atoms; substituted or non-
nyloxy; substituted or non-substituted N—(C,-Cs- substituted C,-Cq-alkynyl; C,-Cg,-halogenoalkynyl
alkyDhydroxy carbamoyl; substituted or non- 20 having 1 to 9 halogen atoms; substituted or non-
substituted C,-Cgi-alkoxycarbamoyl; substituted or substituted C,-Cg-alkoxy; C,-Cs-halogenoalkoxy hav-
non-substituted N—(C,-Cq-alkyl)-C, -Cq-alkoxycar- ing 1 to 9 halogen atoms; substituted or non-substituted
bamoyl; aryl that can be substituted by up to 6 groups C,-Cq-alkylsultanyl; C,-Cq-halogenoalkylsultanyl
Q which can be the same or different; aryl-C,-Cg-alkyl having 1 to 9 halogen atoms; substituted or non-
that can be substituted by up to 6 groups Q which can 25 substituted C,-Cg-alkylsulfinyl; C,-Cq-halogenoalkyl-
be the same or different; aryl-C,-Cq-alkenyl that can be sulfinyl having 1 to 9 halogen atoms; substituted or
substituted by up to 6 groups (Q which can be the same non-substituted C,-Cg-alkylsultonyl; C,-Cs-halogeno-
or different; aryl-C,-Cq-alkynyl that can be substituted alkylsulfonyl having 1 to 9 halogen atoms; substituted
by up to 6 groups Q which can be the same or different; or non-substituted C,-Cg-alkylamino; substituted or
aryloxy that can be substituted by up to 6 groups Q 30 non-substituted di-C,-Cg-alkylamino; substituted or
which can be the same or different; arylsulfanyl that can non-substituted C,-Cg-alkenyloxy; substituted or non-
be substituted by up to 6 groups Q which can be the substituted C;-Cg-alkynyloxy; substituted or non-sub-
same or diflerent; arylamino that can be substituted by stituted C,-C,-cycloalkyl; C,-C,-halogenocycloalkyl
up to 6 groups Q which can be the same or different; having 1 to 9 halogen atoms; substituted or non-
aryl-C,-Cq-alkyloxy that can be substituted by up to 6 35 substituted tr1(C, -C, ))alkylsilyl; substituted or non-sub-
groups (Q which can be the same or different; aryl-C, - stituted C,-Cg-alkylcarbonyl; C,-Cq-halogenoalkylcar-
Cq-alkylsulfanyl that can be substituted by up to 6 bonyl having 1 to 9 halogen atoms; substituted or
groups (Q which can be the same or different; aryl-C, - non-substituted C,-Cg-alkoxycarbonyl; C,-Cg,-halog-
Cq-alkylamino that can be substituted by up to 6 groups enoalkoxycarbonyl having 1 to 9 halogen atoms; sub-
(Q which can be the same or different; pyridinyl which 40 stituted or non-substituted C,-Cg-alkylcarbamoyl; sub-

can be substituted by up to 4 groups Q; or pyridinyloxy
which can be substituted by up to 4 groups Q;

stituted or non-substituted di-C,-Cg-alkylcarbamoyl;
phenoxy; phenylsulfanyl; phenylamino; benzyloxy;

Y independently represents a halogen atom; cyano; benzylsulfanyl; or benzylamino;
hydroxy; amino; sulfanyl; substituted or non-substi- as well as 1ts salts, N-oxides, metal complexes, metalloid
tuted C,-Cg-alkyl; C,-Cq-halogenoalkyl having 1 to 9 45 complexes and optically active 1somers or geometric 150-
halogen atoms; substituted or non-substituted C,-C,- mers thereof.
alkoxy; C,-Cg-halogenoalkoxy having 1 to 9 halogen Unless indicated otherwise, a group or a substituent that

atoms; substituted or non-substituted C,-Cyq-alkylsul-
fanyl; C,-C,-halogenoalkylsultanyl having 1 to 9 halo-

1s substituted according to the mvention can be substi-
tuted by one or more of the following groups or atoms:

gen atoms; substituted or non-substituted C,-Cg-alkyl- 50 a halogen atom; mitro; hydroxyl; cyano; 1sonitrile;
sulfinyl; C,-Cg-halogenoalkylsulfinyl having 1 to 9 amino; sulfanyl; a pentafluoro-A°-sulfanyl group;
halogen atoms; substituted or non-substituted C,-C,- formyl; formyloxy; formylamino; carbamoyl, N-hy-
alkylsulfonyl; C,-Cs-halogenoalkylsulfonyl having 1 droxycarbamoyl; carbamate; (hydroxyimino)-C,-C.-
to 9 halogen atoms; substituted or non-substituted alkyl; C,-Cg-alkyl; a tri(C,-Cg-alkyl)silyl; C,-Cg-cy-
C,-Cg-alkylamino; substituted or non-substituted 55 cloalkyl; C,-Cq-halogenoalkyl having 1 to 5 halogen
di-C, -Cq-alkylamino; substituted or non-substituted atoms; a C,-Cg-halogenocycloalkyl having 1 to 5 halo-
C,-Cg-alkylcarbonyl;  C,-Cg-halogenoalkylcarbonyl gen atoms; C,-Cg-alkenyl; C,-Cgq-alkynyl; C,-Cg-alk-
having 1 to 9 halogen atoms; substituted or non- enyloxy; C,-Cq-alkynyloxy; C,-Cg-alkylamino; di-C, -
substituted C,-Cg-alkoxycarbonyl; C,-Cg-halogeno- Cq-alkylamino; C,-Cg-alkoxy; C,-Cq-halogenoalkoxy
alkoxycarbonyl having 1 to 9 halogen atoms; or aryl 60 having 1 to 5 halogen atoms; C,-Cg-alkylsulfanyl;
that can be substituted by up to 6 groups (Q which can C,-Cq-halogenoalkylsulfanyl having 1 to 5 halogen
be the same or different; atoms; C,-Cq-alkenyloxy; C,-Cq-halogenoalkenyloxy
Q mdependently represents a halogen atom, cyano, nitro, having 1 to 5 halogen atoms; C,-Cg-alkynyloxy;
substituted or non-substituted C,-Cg-alkyl, C,-Cgi-ha- C;-Cq-halogenoalkynyloxy having 1 to 5 halogen
logenoalkyl comprising up to 9 halogen atoms that can 65 atoms; C,-Cg-alkylcarbonyl; C,-Cq-halogenoalkylcar-

be the same or different, substituted or non-substituted
C,-Cq-alkoxy, C,-Cq-halogenoalkoxy comprising up to

bonyl having 1 to 5 halogen atoms; C,-Cs-alkylcar-
bamoyl;, di-C,-Cs-alkylcarbamoyl; N—C,-Cg-alky-
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loxycarbamoyl; C,-Cg-alkoxycarbamoyl, N—C,-C,-
alkyl-C, -Cq-alkoxycarbamoyl; C,-Cg-alkoxycarbonyl;
C,-Cq-halogenoalkoxycarbonyl having 1 to 5 halogen
atoms; C,-Cg-alkylcarbonyloxy; C,-Cs-halogenoalky-
Icarbonyloxy having 1 to 5 halogen atoms; C,-Ci-
alkylcarbonylamino; C,-Cq-halogenoalkylcarbo-
nylamino having 1 to 5 halogen atoms; C, -C,-
alkylaminocarbonyloxy; di-C,-Ci-
alkylaminocarbonyloxy; C,-Cg-alkyloxycarbonyloxy:;
C,-Cyq-alkylsulfanyl; C,-Cq-halogenoalkylsulfanyl
having 1 to 5 halogen atoms; C,-Cg-alkylsulfinyl;
C,-Cq-halogenoalkylsulfinyl having 1 to 5 halogen
atoms; C,-Cg-alkylsulionyl; C,-Cg,-halogenoalkyl-sul-
fonyl having 1 to 5 halogen atoms; C,-C,-alkylamino-
sulfamoyl; di-C,-Cq-alkylaminosulfamoyl; (C,-C-
alkoxyimino)-C,-C.-alkyl; (C,-C.-alkenyloxyimino)-
C,-Cs-alkyl; (C,-Cg-alkynyloxyimino)-C, -Cg-alkyl;
2-oxopyrrolidin-1-yl; (benzyloxyimino)-C, -C.-alkyl;
C,-Cq-alkoxyalkyl; C,-Cq-halogenoalkoxyalkyl hav-
ing 1 to 5 halogen atoms; benzyloxy; benzylsulfanyl;
benzylamino; aryloxy; arylsulfanyl or arylamino.

According to the invention, the following generic terms
are generally used with the following meanings:

halogen means fluorine, chlorine, bromine or 10dine,
carboxy means —C(—0)OH;
carbonyl means —C(—0)—;
carbamoyl means —C(—O)NH,;
N-hydroxycarbamoyl means —C(—QO)NHOH;

SO represents a sulfoxide group;

SO, represents a sulfone group;

heteroatom means sulfur, nitrogen or oxygen;
methylene means the diradical —CH,—;

an alkyl group, an alkenyl group and an alkynyl group as
well as moieties containing these terms, can be linear or
branched;

halogenated groups, notably haloalkyl, haloalkoxy and
cycloalkyl groups, can comprise up to nine identical or
different halogen atoms;

the term “‘aryl” means phenyl or naphthyl;

In the case of an amino group or the amino moiety of any
other amino-containing group, substituted by two sub-
stituents that can be the same or different, the two
substituents together with the nitrogen atom to which
they are linked can form a heterocyclyl group, prefer-
ably a 5- to 7-membered heterocyclyl group, that can be
substituted or that can include other hetero atoms, for
example a morpholino group or piperidinyl group.

Where a compound of the mvention can be present in
tautomeric form, such a compound 1s understood here-
inabove and hereinbelow also to include, where appli-
cable, corresponding tautomeric forms, even when
these are not specifically mentioned 1n each case.

Any of the compounds of the present invention can exist
in one or more optical or chiral 1somer forms depending on
the number of asymmetric centres in the compound. The
invention thus relates equally to all the optical 1somers and
to their racemic or scalemic mixtures (the term “scalemic™
denotes a mixture of enantiomers 1n different proportions)
and to the mixtures of all the possible stereoisomers, 1n all
proportions. The diastereoisomers and/or the optical isomers
can be separated according to the methods which are known
per se by the man ordinary skilled in the art.

Any of the compounds of the present invention can also
exist 1n one or more geometric 1somer forms depending on
the number of double bonds 1n the compound. The invention
thus relates equally to all geometric 1somers and to all
possible mixtures, in all proportions. The geometric 1Isomers
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can be separated according to general methods, which are
known per se by the man ordinary skilled 1n the art.

Any of the compounds of the present invention can also
exist 1n one or more geometric 1somer forms depending on
the relative position (syn/anti or cis/trans) of the substituents
of the chain or ring. The mvention thus relates equally to all
syn/anti (or cis/trans) 1somers and to all possible syn/ant1 (or
cis/trans) mixtures, in all proportions. The syn/anti (or
cis/trans) 1somers can be separated according to general
methods, which are known per se by the man ordinary
skilled 1n the art.

Preferred compounds according to the invention are com-
pounds of formula (I) wherein A 1s selected 1n the list
consisting of:

a heterocycle of formula (A")

(Ah)

wherein:

R' to R’ that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C.-alkyl; C,-C.-halogenoalkyl comprising
up to 9 halogen atoms that can be the same or diflerent;
substituted or non-substituted C,-C;-alkoxy or C,-C.-
halogenoalkoxy comprising up to 9 halogen atoms that
can be the same or different:;

a heterocycle of formula (A%)

(A%)

wherein:

R* to R® that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C;-alkyl; C,-C.-halogenoalkyl comprising
up to 9 halogen atoms that can be the same or different;
substituted or non-substituted C,-C.-alkoxy or C,-C--
halogenoalkoxy comprising up to 9 halogen atoms that

can be the same or different:;

a heterocycle of formula (A)
(A%)

NIV
N N

\N/

1y
wherein:

R’ represents a hydrogen atom; a halogen atom; substituted
or non-substituted C,-C;-alkyl; C,-C.-halogenoalkyl
comprising up to 9 halogen atoms that can be the same or
different; substituted or non-substituted C,-C;-alkoxy or
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C,-Cs-halogenoalkoxy comprising up to 9 halogen atoms R' and R'® that can be the same or different represent a
that can be the same or different; hydrogen atom; a halogen atom; substituted or non-
R® represents a hydrogen atom or a substituted or non- substituted C,-Cs-alkoxycarbonyl; substituted or non-
substituted C,-C.-alkyl; substituted C,-C.-alkyl; C,-C;-halogenoalkoxy compris-
a heterocycle of formula (A% 5 ing up to 9 halogen atoms that can be the same or different

or C,-C;-halogenoalkyl comprising up to 9 halogen
atoms that can be the same or different;
(A% R" represent a hydrogen atom or substituted or non-substi-
R R tuted C,-C.-alkyl;
/ \ 10 a heterocycle of formula (A”)
S

RQ

(A)
RZZ RZI
wherein: 15
R’ to R'" that can be the same or different represent a / \
hydrogen atom; a halogen atom; substituted or non- . R 20

substituted C,-Cs-alkyl; amino; substituted or non-sub- |
stituted C,-Cs-alkoxy; substituted or non-substituted - R 19
C,-Cs-alkylsulfanyl; C,-C;-halogenoalkyl comprising up

to 9 halogen atoms that can be the same or different or
C,-Cs-halogenoalkoxy comprising up to 9 halogen atoms
that can be the same or different;

a heterocycle of formula (A°) 55

wherein:
R" represents a hydrogen atom or a C,-C.-alkyl

R*® to R** that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C;-alkyl or C,-C.-halogenoalkyl compris-

(AS) ing up to 9 halogen atoms that can be the same or

R 12 different;

/

50  a heterocycle of formula (A®)

Rl Rl4

(A%)
R23
wherein: 35 N
R'* and R'® that can be the same or different represent a /( \
hydrogen atom; a halogen atom; substituted or non- R 24 0
substituted C,-C.-alkyl; substituted or non-substituted
C,-Cs-alkoxy; amino; C,-C;-halogenoalkyl comprising |
up to 9 halogen atoms that can be the same or different or 49 wherein:
C,-Cs-halogenoalkoxy comprising up to 9 halogen atoms R*’ represents a hydrogen atom; a halogen atom; substituted
that can be the same or different: or non-substituted C,-C.-alkyl or C,-C.-halogenoalkyl
R'* represents a hydrogen atom; a halogen atom; substituted comprising up to 9 halogen atoms that can be the same or
or non-substituted C,-C.-alkyl; substituted or non-substi- different;
tuted C,-Cs-alkoxy; amino; C,-Cs-halogenoalkyl com- * R?* represents a hydrogen atom or substituted or non-
prising up to 9 halogen atoms that can be the same or substituted C,-Cs-alkyl or C,-Cs-halogenoalkyl compris-
different or C,-C;-halogenoalkoxy comprising up to 9 ing up to 9 halogen atoms that can be the same or
halogen atoms that can be the same or different; different:
6
a heterocycle of formula (A”) ., a heterocycle of formula)(A?)
6
Rl A (A%)
N
/N 55 /N
R16 N R 18 R26/<O R25
]Ll?
0 wherein:
wherein: R* represents a hydrogen atom; a halogen atom; substituted
R" represents a hydrogen atom; a halogen atom; a cyano:; or non-substituted C,-Cs-alkyl or C,-Cs-halogenoalkyl
substituted or non-substituted C,-C.-alkyl; substituted or comprising up to 9 halogen atoms that can be the same or
non-substituted C,-C;-alkoxy; C,-C.-halogenoalkoxy ditterent;
comprising up to 9 halogen atoms that can be the same or 65 R*° represents a hydrogen atom; substituted or non-substi-
different or C,-C;-halogenoalkyl comprising up to 9 tuted C,-C;-alkyl or C,-C;-halogenoalkyl comprising up

halogen atoms that can be the same or diflerent; to 9 halogen atoms that can be the same or different;
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a heterocycle of formula (A'") non-substituted C,-C;-alkoxy; C,-C;-halogenoalkoxy
comprising up to 9 halogen atoms that can be the same or
different or C,-C;-halogenoalkyl comprising up to 9

(A'9) halogen atoms that can be the same or different;
R* 5 a heterocycle of formula (A'°)
B
13
A -
o N/
wherein: /4 \\
R*’ represents a hydrogen atom; a halogen atom; substituted R3s N
or non-substituted C,-Cg-alkyl or C,-C;-halogenoalkyl T
comprising up to 9 halogen atoms that can be the same or y R 36

different:

R*® represents a hydrogen atom; a halogen atom; substituted
or non-substituted C,-C;-alkyl; C,-C:-halogenoalkyl
comprising up to 9 halogen atoms that can be the same or

different; C,-C;-halogenoalkoxy comprising up to 9 halo- - tuted C,-C.-cycloalkyl; C,-C.-halogenoalkyl comprising

gen atoms that can be‘ the same or diﬁ"ere.nt; amino: up to 9 halogen atoms that can be the same or different;

Sl{bStltUt‘f’d or ﬂOﬂ'Sl}bStltUtefl Cl-Cﬁ-alkyIM}no or sub- substituted or non-substituted C,-C.-alkoxy; substituted

stituted or non-substituted digcl'cﬁ'alkyl)MIn‘j; or non-substituted C,-C.-alkynyloxy or C,-C;-halogeno-

a heterocycle of formula (A"") alkoxy comprising up to 9 halogen atoms that can be the
»5  same or different;

R> represents a hydrogen atom; a halogen atom; substituted

wherein:
R>* represents a hydrogen atom; a halogen atom; substituted
or non-substituted C,-C.-alkyl; substituted or non-substi-

(A% or non-substituted C,-C.-alkyl; a cyano; substituted or

non-substituted C,-C.-alkoxy; substituted or non-substi-

N \ tuted C, -C;-alkylsulfanyl; C,-C.-halogenoalkyl compris-

/4 30 Ing up to 9 halogen atoms that can be the same or
R S R# different; C,-C.-halogenoalkoxy comprising up to 9 halo-

gen atoms that can be the same or different; amino;
substituted or non-substituted C,-C.-alkylamino or sub-
stituted or non-substituted di(C,-C.-alkyl)amino;

R>° represents a hydrogen atom or substituted or non-
substituted C,-Cs-alkyl;
a heterocycle of formula (A'%)

wherein:

R>” represents a hydrogen atom; a halogen atom; substituted
or non-substituted C,-C.-alkyl; substituted or non-substi- 3>
tuted C,-C;-alkoxy; C,-C;-halogenoalkoxy comprising
up to 9 halogen atoms that can be the same or different or
C,-Cs-halogenoalkyl comprising up to 9 halogen atoms
that can be the same or different;

R° represents a hydrogen atom; a halogen atom; substituted
or non-substituted C,-C.-alkyl; C,-C.-halogenoalkyl

comprising up to 9 halogen atoms that can be the same or / \

N

40 (Al
R38 RS?

ditferent; C,-C.-halogenoalkoxy comprising up to 9 halo-

gen atoms that can be the same or different; amino; N~
substituted or non-substituted C,-Cs-alkylamino or sub- % |
stituted or non-substituted di(C,-C.-alkyl)amino; RY
a heterocycle of formula (A'~)

wherein:
R*7 and R’® that can be the same or different represent a

. (A12) 2! hydrogen atom; a halogen atom; substituted or non-
R\ / substituted C,-C.-alkyl; C,-C.-halogenoalkyl comprising
up to 9 halogen atoms that can be the same or diflerent;
/4 \\ substituted or non-substituted C,-C;-alkoxy or a substi-
R32 N/N " tuted or non-substituted C,-Cs-alkylsulfanyl;
| R* represents a hydrogen atom or substituted or non-
R3! substituted C,-C.-alkyl;

a heterocycle of formula (A"™)

wherein:

R>' represents a hydrogen atom or a substituted or non- 60

15
substituted C,-C;-alkyl (A7)

41
R>* represents a hydrogen atom; a halogen atom; substituted A
or non-substituted C,-C;-alkyl or C,-C;-halogenoalkyl / \
comprising up to 9 halogen atoms that can be the same or N
different; 65 NG R4

R>? represents a hydrogen atom; a halogen atom; a nitro:;
substituted or non-substituted C,-C.-alkyl; substituted or
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wherein:

R*’ and R*' that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C.-alkyl or C,-C.-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or
different:

a heterocycle of formula (A"®)

(A"

wherein:

R** and R™* that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C;-alkyl; C,-C.-halogenoalkyl comprising
up to 9 halogen atoms that can be the same or different or
amino;

a heterocycle of formula (A7)

(Al

wherein:

R** and R™ that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C;-alkyl or C,-C;-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or
diferent:;

a heterocycle of formula (A'®)

(A"%)

wherein:

R*’ represents a hydrogen atom; a halogen atom; substituted
or non-substituted C,-C;-alkyl or C,-C;-halogenoalkyl
comprising up to 9 halogen atoms that can be the same or

different:

R*° represents a hydrogen atom; a halogen atom; substituted
or non-substituted C,-Cs-alkyl; C,-C.-halogenoalkyl
comprising up to 9 halogen atoms that can be the same or
different or substituted or non-substituted C, -C-alkylsul-

fanyl;
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a heterocycle of formula (A'”)

(A1)

wherein:

R* and R*® that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C.-alkyl; substituted or non-substituted

C,-C;-alkoxy; C,-C.-halogenoalkoxy comprising up to 9
halogen atoms that can be the same or different or
C,-Cs-halogenoalkyl comprising up to 9 halogen atoms
that can be the same or different;
a heterocycle of formula (A*°)
(A%9)
RSU
N\S R 5!
wherein:

R>" and R>' that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C.-alkyl; substituted or non-substituted
C,-Cs-alkoxy; C,-C;-halogenoalkoxy comprising up to 9
halogen atoms that can be the same or different or
C,-C;-halogenoalkyl comprising up to 9 halogen atoms
that can be the same or different;

a heterocycle of formula (A*')

(A%

wherein:
R> represents a hydrogen atom; a halogen atom; substituted
or non-substituted C,-C.-alkyl or C,-C;-halogenoalkyl

comprising up to 9 halogen atoms that can be the same or
different.
a heterocycle of formula (A*?)
(A%)
\ R53
N S
NS
\N/
wherein:

R>” represents a hydrogen atom; a halogen atom; substituted
or non-substituted C,-C.-alkyl or C,-C.-halogenoalkyl
comprising up to 9 halogen atoms that can be the same or
different.
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a heterocycle of formula (A*)

R54

N N

Y N 55

RSﬁ

(A*)

wherein:

R>* and R° that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C.-alkyl or C,-C.-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or
different;

R>> represents a hydrogen atom or substituted or non-
substituted C,-C.-alkyl;

a heterocycle of formula (A**)

RST
N N

\( SR8

R59

(A%

wherein:

R>’ and R>” that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C;-alkyl or C,-C;-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or
different:

R>® represents a hydrogen atom or substituted or non-
substituted C,-C;-alkyl;

a heterocycle of formula (A*°)

AES
Rﬁﬂ Rﬁ | ( )
N N

j/ N 62

R°” and R°' that can be the same or different represent a
hydrogen atom; a halogen atom; substituted or non-
substituted C,-C.-alkyl or C,-C.-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or
different;

wherein:

R°* represents a hydrogen atom or substituted or non-
substituted C,-C.-alkyl;
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a heterocycle of formula (A*°)

(A%©)
RﬁS

\_/

gt

N

R64

wherein:

R® represents a hydrogen atom; a halogen atom; substituted
or non-substituted C, -C.-alkyl; substituted or non-substi-
tuted C;-C-cycloalkyl; C,-C;-halogenoalkyl comprising
up to 9 halogen atoms that can be the same or different;
substituted or non-substituted C,-C.-alkoxy; substituted
or non-substituted C,-C<-alkynyloxy or C,-C;-halogeno-
alkoxy comprising up to 9 halogen atoms that can be the
same or different;

R represents a hydrogen atom; a halogen atom; substituted
or non-substituted C,-C.-alkyl; a cyano; substituted or
non-substituted C,-C.-alkoxy; substituted or non-substi-
tuted C, -C;-alkylsulfanyl; C,-C.-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or
different; C,-C.-halogenoalkoxy comprising up to 9 halo-
gen atoms that can be the same or different; amino;
substituted or non-substituted C, -C.-alkylamino or di(C, -
C.-alkyl)amino;

R** represents a hydrogen atom or substituted or non-
substituted C,-C-alkyl.

More preferred compounds according to the invention are
compounds of formula (I) wherein A 1s selected 1n the list
consisting of A%; A”; A% A'® and A'® as herein-defined.

Even more preferred compounds according to the mven-
tion are compounds of formula (I) wherein A represents A"
wherein R°* represents a substituted or non-substituted
C,-Cs-alkyl, C,-C;-halogenoalkyl comprising up to 9 halo-
gen atoms that can be the same or different; substituted or
non-substituted C,-C.-alkoxy; R> represents a hydrogen
atom or a halogen atom and R’° represents a substituted or
non-substituted C,-C-alkyl.

Even more preferred compounds according to the mven-
tion are compounds of formula (I) wherein A represents A"
wherein R°* represents C,-C.-alkyl, C,-C.-halogenoalkyl
comprising up to 3 halogen atoms that can be the same or
different; R™> represents a hydrogen atom; a chlorine atom:;
or a fluorine atom; and R>° represents a methyl.

Other preferred compounds according to the invention are
compounds of formula (I) wherein T represents O.

Other preferred compounds according to the invention are
compounds of formula (I) wherein Z' represents a substi-
tuted or non-substituted cyclopropyl.

Other more preferred compounds according to the mnven-
tion are compounds of formula (I) wherein Z' represents a
non-substituted cyclopropyl or a 2-C,-C.-alkylcyclopropyl.

Other even more preferred compounds according to the
invention are compounds of formula (I) wherein Z" repre-
sents a non-substituted cyclopropyl.

Other even more preferred compounds according to the
invention are compounds of formula (I) wherein Z" repre-
sents a 2-methylcyclopropyl.

Other preferred compounds according to the invention are
compounds of formula (I) wherein Z* and Z> independently
represent a hydrogen atom or a methyl.

More preferred compounds according to the invention are
compounds of formula (I) wherein Z* represents a hydrogen

atom and Z° represents a hydrogen atom or a methyl.
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Other preferred compounds according to the invention are
compounds of formula (I) wherein n represents 0, 1 or 2.

Other preferred compounds according to the invention are
compounds of formula (I) wherein L represents a direct
bond.

Other preferred compounds according to the invention are
compounds of formula (I) wherein L represents an oxygen
atom.

Other preferred compounds according to the invention are
compounds of formula (I) wherein L represents a methylene
or a carbonyl group.

Other preferred compounds according to the invention are
compounds of formula (I) wherein B represents a substituted
or non-substituted oxiranyl ring; a substituted or non-sub-
stituted pyrrolyl ring; a substituted or non-substituted pyra-
zolyl ring; a substituted or non-substituted thienyl ring; a
substituted or non-substituted benzothienyl ring; a substi-
tuted or non-substituted quinolinyl ring; a substituted or
non-substituted i1soquinolinyl ring; a substituted or non-
substituted furan ring; or a substituted or non-substituted
benzoturan ring.

Other more preferred compounds according to the inven-
tion are compounds of formula (I) wherein B represents a
substituted or non-substituted thienyl ring. Other more pre-
terred compounds according to the invention are compounds
of formula (I) wherein B represents a substituted or non-
substituted benzothienyl ring.

Other preferred compounds according to the invention are
compounds of formula (I) wherein X independently, repre-
sents a halogen atom; substituted or non-substituted C, -C,-
alkyl; C,-Cgi-halogenoalkyl comprising up to 9 halogen
atoms which can be the same or different; substituted or
non-substituted C,-C,-cycloalkyl; tri(C,-Cy-alkyl)silyl;
substituted or non-substituted C,-Cq-alkoxy; or substituted
or non-substituted C,-Cg-alkylsulfanyl.

Other preferred compounds according to the invention are
compounds of formula (I) wherein Y independently, repre-
sents a halogen atom; substituted or non-substituted C, -Cg-
alkyl; C,-Cgs-halogenoalkyl comprising up to 9 halogen
atoms which can be the same or diflerent; substituted or
non-substituted C, -Cg-alkoxy; C,-Cs-halogenoalkoxy com-
prising up to 9 halogen atoms which can be the same or
different.

The above mentioned preferences with regard to the
substituents of the compounds according to the ivention
can be combined in various manners. These combinations of
preferred features thus provide sub-classes of compounds
according to the imnvention. Examples of such sub-classes of
preferred compounds according to the invention are:

preferred features of A with preferred features of T, Z' to

7Z>. n, X, L,BandY;

preferred features of T with preferred features of A, Z' to

7Z>. n, X, L,Band Y;

preferred features of Z' with preferred features of A, T, Z°,

7Z>. n, X,L,BandY;

preferred features of Z* with preferred features of A, T, 7',

7Z>.n, X,L,BandY;
preferred features of Z° with preferred features of A, T, Z",
7. n, X,L,Band Y;

preferred features of n with preferred features of A, T, Z'
to Z°, X, L, B and Y;

preferred features of X with preferred features of A, T, Z°
to Z°, n, L, Band Y;

preferred features of L with preferred features of A, T, Z'
to 72, n, X, B and Y:

preferred features of B with preferred features of A, T, Z*
to 7>, n, X, L and Y:
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preferred features of Y with preferred features of A, T, Z'
to 7>, n, X, [ and B.

In these combinations of preferred features of the sub-

stituents of the compounds according to the ivention, the

said preferred features can also be selected among the more

preferred features of each of A, T, Z"' to Z°, n, X, L, B and

Y so as to form most preferred subclasses of compounds
according to the mvention.

The present invention also relates to a process for the
preparation of the compound of formula (I). Thus, according
to a further aspect of the present invention there 1s provided
a process P1 for the preparation of a compound of formula
(I) as herein-defined and wherein T represents O and that

comprises reaction of an amine of formula (II) or one of 1ts
salts:

(1)

wherein 7', 72, 7>, n, X, L. and B are as herein-defined; with
a carboxylic acid dertvative of formula (I11I):

(I11)

N

A

wherein A is as herein-defined and U" represents a leaving
group selected in the list consisting of a halogen atom, a
hydroxyl group, —OR”, —OC(=0)R", R” being a substi-
tuted or non-substituted C,-C,-alkyl, a substituted or non-
substituted C,-C,-haloalkyl, a benzyl, 4-methoxybenzyl or
pentafluorophenyl group, or a group of formula O—C(=—0)
A; 1n the presence when needed or useful of a catalyst and
in the presence of a condensing agent in case U' represents
a hydroxyl group, and in the presence of an acid binder 1n
case U' represents a halogen atom.

N-substituted amine derivatives of formula (I1I) are known
or can be prepared by known processes such as reductive

amination of aldehydes or ketones (Bioorganics and Medici-
nal Chemistry Letters (2006), 16, 2014), or reduction of

imines (letrahedron (20035), 61, 11689), or nucleophilic
substitution of a halogen, mesylate or tosylate (Journal of
Medicinal Chemistry (2002), 45, 3887).

Carboxylic acid denivatives of formula (I1I) are known or
can be prepared by known processes.

In case U represents a hydroxy group, process P1 accord-
ing to the present mvention 1s conducted 1n the presence of
condensing agent. Suitable condensing agent may be
selected 1n the non limited list consisting of acid halide
former, such as phosgene, phosphorous tribromide, phos-
phorous trichloride, phosphorous pentachloride, phospho-
rous trichloride oxide or thionyl chloride; anhydride former,
such as ethyl chloroformate, methyl chloroformate, 1sopro-
pyl chloroformate, i1sobutyl chloroformate or methanesulio-
nyl chloride; carbodiimides, such as N,N'-dicyclohexylcar-
bodiimide (DCC) or other customary condensing agents,
such as phosphorous pentoxide, polyphosphoric acid, N,N'-
carbonyl-diimidazole, 2-ethoxy-N-ethoxycarbonyl-1,2-di-
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hydrogquinoline (EEDQ), triphenylphosphine/tetrachloro-

methane, 4-(4,6-dimethoxy[1.3.5]-triazin-2-yl)-4-
methylmorpholinium chlonde hydrate, bromo-
tripyrrolidinophosphonmiumhexatiuorophosphate or

propanephosphonic anhydride (T3P).

Process P1 according to the present invention may be
conducted 1n the presence of a catalyst. Suitable catalyst
may be selected 1n the list consisting of N,N-dimethylpyri-
din-4-amine, 1-hydroxy-benzotriazole or N,N-dimethylior-
mamide.

In case U represents a halogen atom, process P1 accord-
ing to the present mvention 1s conducted 1n the presence of
an acid binder. Suitable acid binders for carrying out process
P1 according to the imnvention are 1n each case all inorganic
and organic bases that are customary for such reactions.
Preference 1s given to using alkaline earth metal, alkali metal
hydride, alkali metal hydroxides or alkali metal alkoxides,
such as sodium hydroxide, sodium hydride, calcium hydrox-
ide, potasstum hydroxide, potassium tert-butoxide or other
ammonium hydroxide, alkali metal carbonates, such as
caesium carbonate, sodium carbonate, potassium carbonate,
potassium bicarbonate, sodium bicarbonate, alkali metal or
alkaline earth metal acetates, such as sodium acetate, potas-
sium acetate, calcium acetate and also tertiary amines, such
as trimethylamine, triethylamine, dusopropylethylamine,
tributylamine, N,N-dimethylaniline, pyridine, N-methylpip-
eridine, N,N-dimethylpyridin-4-amine, diazabicyclooctane
(DABCO), diazabicyclo-nonene (DBN) or diazabicycloun-

decene (DBU.).

It 1s also possible to work 1n the absence of an additional
condensing agent or to employ an excess of the amine
component, so that 1t simultaneously acts as acid binder
agent.

Suitable solvents for carrying out process P1 according to
the invention can be customary inert organic solvents.
Preference 1s given to using optionally halogenated ali-
phatic, alicyclic or aromatic hydrocarbons, such as petro-
leum ether, hexane, heptane, cyclohexane, methylcyclo-
hexane, benzene, toluene, xylene or decalin; chlorobenzene,
dichlorobenzene, dichloromethane, chloroform, carbon tet-

rachloride, dichlorethane or trichlorethane; ethers, such as
diethyl ether, duisopropyl ether, methyl t-butyl ether, methyl
t-amyl ether, dioxane, tetrahydrofuran, 1,2-dimethoxy-
cthane, 1,2-diethoxyethane or anisole; mitriles, such as
acetonitrile, propionitrile, n- or 1-butyronitrile or benzoni-
trile; amides, such as N,N-dimethylformamide, N,N-dim-
cthylacetamide, N-methylformanilide, N-methylpyrroli-
done, or hexamethylphosphoric triamide; alcohols such as
methanol, ethanol, propanol, iso-propanol; esters, such as
methyl acetate or ethyl acetate, sulfoxides, such as dimethyl
sulfoxide, or sulfones, such as sulfolane.

When carrying out process P1 according to the invention,
the amine denivative of formula (II) can be employed as its
salt, such as chlorhydrate or any other convenient salt.

When carrying out process P1 according to the invention,
1 mole or an excess of the amine derivative of formula (II)
and from 1 to 3 moles of the acid binder can be employed
per mole of the reagent of formula (III).

It 1s also possible to employ the reaction components in
other ratios. Work-up 1s carried out by known methods.

According to a further aspect of the present invention,
there 1s provided a second process P2 for the preparation of
a compound of formula (I) wherein L represents a direct
bond or a methylene group, as illustrated by the following
reaction scheme:
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Process P2
(X
71 Z N
| U WL
A\rN X " o
[ g (V)
(IV)
(X
%1 /\ /m
— L.
I
N \
A\”/ Yv n
T ZF 7

(D)

wherein A, T, Z*, 7>, 7, n, X and B are as herein-defined,
L represents a direct bond or a methylene group, U” repre-
sents a halogen atom such as chlorine, bromine or 1odine, or
a triflate group and W' represents a boron derivative such as
a boronic acid, a boronic ester or a potassium trifluoroborate
derivative.

The present invention therefore refers to a process P2 for
preparing a compound of formula (I)

()

y /\/%()n
A IL%\/I_ L\B
T X5

wherein A, T, Z', Z%, Z°, n, X and B are as defined in any

one of claims 1 to 14 and L represents a direct bond or a
methylene group, characterized in that a compound of

formula (IV)

(IV)

wherein A, T, Z*, 7%, 7°, n, X are as defined above and U~
represents a halogen atom such as chlorine, bromine or
iodine, or a tritlate group,

1s reacted with a compound of formula (V)

(V)
wl—I1,

wherein L and B are as defined above and W' represents a
boron derivative such as a boronic acid, a boronic ester or a
potassium trifluoroborate derivative.

Process P2 can be performed 1n the presence of a transi-
tion metal catalyst such as palladium and if appropriate in
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the presence of a phosphine ligand or a N-heterocyclic
carbene ligand and 1n the presence of a base and 11 appro-
priate 1n the presence of a solvent.

Compounds of formula (IV) can be prepared by known
processes (W0O-2007/087906 and WO-2010/130767) and
the preparation of compounds of formula (V) 1s well known.

Process P2 according to the invention can be carried out
in the presence of a catalyst, such as a metal salt or complex.
Suitable metal derivatives for this purpose are transition
metal catalysts such as palladium. Suitable metal salts or
complexes for this purpose are for example, palladium
chloride, palladium acetate, tetrakis(triphenylphosphine)
palladium, bis(dibenzylideneacetone)palladium, bis(triph-
enyl phosphine)palladium dichlonide or 1,1'-bis(diphenyl-
phosphino) ferrocenepalladium(Il) chlonde.

It 1s also possible to generate a palladium complex in the
reaction mixture by separate addition to the reaction of a
palladium salt and a ligand or salt, such as triethylphosphine,
tri-tert-butylphosphine, tri-tert-butylphosphonium tetratluo-
roborate, tricyclohexylphosphine, 2-(dicyclohexylphos-
phine)biphenyl, 2-(di-tert-butylphosphine)biphenyl, 2-(di-
cyclohexylphosphine)-2'-(N,N-dimethylamino )biphenyl,
triphenyl-phosphine, tris-(o-tolyl)phosphine, sodium 3-(di-
phenylphosphino)benzenesulionate, tris-2-(methoxy-phe-
nyl)phosphine, 2,2'-bis(diphenylphosphine)-1,1'-binaphthyl,
1,4-bis(diphenylphosphine)butane, 1,2-bis(diphenylphos-
phine) ethane, 1,4-bis(dicyclohexylphosphine)butane, 1,2-
bis(dicyclohexylphosphine)-ethane, 2-(dicyclohexyl phos-
phine)-2'-(N,N-dimethylamino)-biphenyl, 1,1'-bis
(diphenylphosphino)-ferrocene, (R)-(-)-1-[(8)-2-
diphenylphosphino )ferrocenyl]ethyldicyclohexylphosphine,
tris-(2,4-tert-butyl-phenyl)phosphite or 1,3-b1s(2,4,6-trim-
cthylphenyl Jimidazolium chloride.

It 1s also advantageous to choose the appropriate catalyst
and/or ligand from commercial catalogues such as “Metal
Catalysts for Organic Synthesis” by Strem Chemicals or
“Phosphorous Ligands and Compounds™ by Strem Chemi-
cals.

Suitable bases for carrying out process P2 according to
the invention can be morganic and organic bases which are
customary for such reactions. Preference 1s given to using
alkaline earth metal or alkali metal hydroxides, such as
sodium hydroxide, calcium hydroxide, potassium hydroxide
or other ammonium hydroxide derivatives; alkaline earth
metal, alkali metal or ammonium fluorides such as potas-
stum fluoride, caesium fluoride or tetrabutylammonium
fluoride; alkaline earth metal or alkali metal carbonates, such
as sodium carbonate, potassium carbonate, potassium bicar-
bonate, sodium bicarbonate or caestum carbonate; alkali
metal or alkaline earth metal acetates, such as sodium
acetate, potassium acetate or calcium acetate; alkali metal
alcoholates, such as potassium ter-butoxide or sodium ter-
butoxide; alkali metal phosphates, such as tri-potassium
phosphate; tertiary amines, such as trimethylamine, trieth-
ylamine, tributylamine, N,N-dimethylaniline, N,N-dicyclo-
hexylmethylamine, N-methylpiperidine, N,N-dimethylam-
inopyridine, diazabicyclooctane (DABCO),
diazabicyclononene (DBN) or diazabicycloundecene
(DBU); and also aromatic bases, such as pyridine, picolines,
lutidines or collidines.

Suitable solvents for carrying out process P2 according to
the invention can be customary inert organic solvents.
Preference 1s given to using optionally halogen atomated
aliphatic, alicyclic or aromatic hydrocarbons, such as petro-
leum ether, hexane, heptane, cyclohexane, methylcyclo-
hexane, benzene, toluene, xylene or decalin; chlorobenzene,
dichlorobenzene, dichloromethane, chloroform, carbon tet-
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rachloride, dichlorethane or trichlorethane; ethers, such as
diethyl ether, diisopropyl ether, methyl t-butyl ether, methyl
t-amyl ether, dioxane, tetrahydrofuran, 1,2-dimethoxy-
cthane, 1,2-diethoxyethane or anisole; nitriles, such as
acetonitrile, propionitrile, n- or 1-butyronitrile or benzoni-
trile; amides, such as N,N-dimethylformamide, N,N-dim-
cthylacetamide, N-methyliormanilide, N-methylpyrrolidone
or hexamethylphosphoric triamide; esters, such as methyl
acetate or ethyl acetate, sulfoxides, such as dimethyl sul-
foxide, or sulfones, such as sulfolane.

It can also be advantageous to carry out process P2
according to the invention, with a co-solvent such as water
or an alcohol such as methanol, ethanol, propanol, 1-propa-
nol or t-butanol.

When carrying out process P2 according to the invention,
1 mole or an excess of compound of formula (V) and from
1 to 5 moles of base and from 0.01 to 20 mole percent of a
palladium complex can be employed per mole of compound
of formula (IV).

It 1s also possible to employ the reaction components 1n
other ratios. Work-up 1s carried out by known methods.

According to a further aspect of the present invention,
there 1s provided a third process P3 for the preparation of a
compound of formula (I) wherein L represents a heteroatom,
as 1llustrated by the following reaction scheme:

Process P3
(X
71 = /j
| L 3
\[r (VI
T 77 7
(VI)
/(X)ﬂ-
A
I
A\I-rN N \B
T ZF 7
@)

wherein A, T, Z*, 7Z°, 7°, n, X and B are as herein-defined,
U” represents a halogen atom and L represents an oxygen
atom, a sulfur atom or a mono-substituted or non-substituted
nitrogen atom,

Process P3 according to the invention 1s performed in the
presence of a base.

Compounds of formula (VI) can be prepared by known
processes (W0O-2007/087906 and WO-2010/130767) and
the preparation of compounds of formula (VII) 1s well
known.

Suitable bases for carrying out process P3 according to
the invention can be inorganic and organic bases which are
customary for such reactions. Preference 1s given to using
alkaline earth metal or alkali metal hydroxides, such as
sodium hydroxide, calcium hydroxide, potassium hydroxide
or other ammonium hydroxide derivatives; alkaline earth
metal, alkali metal or ammonium fluorides such as potas-
sium fluoride, caesium fluoride or tetrabutylammonium
fluoride; alkaline earth metal or alkali metal carbonates, such
as sodium carbonate, potassium carbonate, potassium bicar-
bonate, sodium bicarbonate or caestum carbonate; alkali
metal or alkaline earth metal acetates, such as sodium
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acetate, potassium acetate or calcium acetate; alkali metal
alcoholates, such as potassium ter-butoxide or sodium ter-
butoxide; alkali metal phosphates, such as tri-potassium
phosphate; tertiary amines, such as trimethylamine, trieth-
ylamine, tributylamine, N,N-dimethylaniline, N,N-dicyclo-
hexylmethylamine, N-methylpiperidine, N,N-dimethylam-
imopyridine, diazabicyclooctane (DABCO),
diazabicyclononene (DBN) or diazabicycloundecene
(DBU); and also aromatic bases, such as pyridine, picolines,
lutidines or collidines.

Other suitable bases for carrying out process P3 according,
to the mnvention can be amides or organometallic derivatives.
Preference 1s given to alkali metal amides, such as sodium
amide or potassium amide; organic amides, such as lithium
duisopropylamine (LDA), lithium hexamethyldisilazane (Li-
HMDS), potassium hexamethyldisilazane (KHMDS) or
sodium hexamethyldisilazane (NaHMDS); organolithium
derivatives, such as methyllithium, phenyllithium, butyl-
lithium, sec-butyllithium, iso-butyllithium or tert-butyl-
lithium.

Suitable solvents for carrying out process P3 according to
the invention can be customary inert organic solvents.
Preference 1s given to using optionally halogen atomated
aliphatic, alicyclic or aromatic hydrocarbons, such as petro-
leum ether, hexane, heptane, cyclohexane, methylcyclo-
hexane, benzene, toluene, xylene or decalin; chlorobenzene,
dichlorobenzene, dichloromethane, chloroform, carbon tet-
rachloride, dichlorethane or trichlorethane; ethers, such as
diethyl ether, duisopropyl ether, methyl t-butyl ether, methyl
t-amyl ether, dioxane, tetrahydrofuran, 1,2-dimethoxy-
cthane, 1,2-diethoxyethane or anisole; nitriles, such as
acetonitrile, propionitrile, n- or 1-butyronitrile or benzoni-
trile; amides, such as N,N-dimethylformamide, N,N-dim-
cthylacetamide, N-methylformanilide, N-methylpyrrolidone
or hexamethylphosphoric triamide; esters, such as methyl
acetate or ethyl acetate, sulfoxides, such as dimethyl sul-
foxide, or sulifones, such as sulfolane.

When carrying out process P3 according to the invention,
1 mole or an excess of compound of formula (VII) and from
1 to 5 moles of base can be employed per mole of compound
of formula (VI).

It 1s also possible to employ the reaction components in
other ratios. Work-up 1s carried out by known methods.

According to a further aspect according to the invention,
there 1s provided a fourth process P4 for the preparation of
a compound of formula (I), according to the following
reaction scheme:

Process P4
(X)n
1 N
| T
ATN N . Wiz, Su©Ach
Base
(VII)
(X)n
Zl /\/\Il
| —1
I
ATNY \/ \B
A
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wherein A, 7', 7Z°, 7>, n, X, L. and B are as herein-defined
and W~ represents a boron derivative such as a boronic acid,
a boronic ester or a potassium trifluoroborate derivative
when p is 1, or W* represents Bi when p is 3.

Compounds of formula (IX) can be prepared by known
Processes.

Process P4 according to the invention 1s performed in the
presence of copper(Ill) acetate.

Suitable bases for carrying out process P4 according to
the mnvention can be 1norganic and organic bases which are
customary for such reactions. Preference 1s given to using
alkaline earth metal or alkali metal carbonates, such as
sodium carbonate, potassium carbonate, potassium bicar-
bonate, sodium bicarbonate or caestum carbonate; alkali
metal phosphates, such as tri-potassium phosphate; tertiary
amines, such as trimethylamine, triethylamine, tributylam-
ine, N,N-dimethylaniline, N,N-dicyclohexylmethylamine,
N-methylpiperidine, N,N-dimethylaminopyridine; and also
aromatic bases, such as pyridine, picolines, lutidines or
collidines.

Other suitable bases for carrying out process P4 according,
to the mvention can be organic bases which are customary
for such reactions. Preference 1s given to using organic
amides such as lithium dusopropylamine (LDA), lithium

hexamethyldisilazane (L1IHMDS), potasstum hexamethyld-
1s1lazane (KHMDS) or sodium hexamethyldisilazane (NaH-

MDS).

Suitable ligands for carrying out process P4 according to
the invention can be organic bases which are customary for
such reactions. Preference 1s given to using aromatic bases
such as pyridine, picolines, lutidines, collidines, 2,2'-bipyri-
dine or 1,10-phenanthroline; and also tertiary amines, such
as trimethylamine, triethylamine, tributylamine, N,N-dim-
cthylaniline, N,N-dicyclohexylmethylamine, N-methylpip-
eridine, N,N-dimethylaminopyridine.

Suitable solvents for carrying out process P4 according to
the invention can be customary inert organic solvents.
Preference 1s given to using optionally halogen atomated
aliphatic, alicyclic or aromatic hydrocarbons, such as petro-
leum ether, hexane, heptane, cyclohexane, methylcyclo-
hexane, benzene, toluene, xylene or decalin; chlorobenzene,
dichlorobenzene, dichloromethane, chloroform, carbon tet-
rachloride, dichlorethane or trichlorethane; ethers, such as
diethyl ether, dusopropyl ether, methyl t-butyl ether, methyl
t-amyl ether, dioxane, tetrahydrofuran, 1,2-dimethoxy-
cthane, 1,2-diethoxyethane or anisole; mitriles, such as
acetonitrile, propionitrile, n- or 1-butyronitrile or benzoni-
trile; amides, such as N,N-dimethylformamide, N,N-dim-
cthylacetamide, N-methylpyrrolidone or hexamethylphos-
phoric triamide; esters, such as methyl acetate or ethyl
acetate, sulfoxides, such as dimethyl sulfoxide, or sulifones,
such as sulfolane.

When carrying out process P4 according to the invention,
1 mole or an excess of compound of formula (IX) can be
employed per mole of compound of formula (VIII).

When carrying out process P4 according to the invention,
1 to 3 mole or an excess of base can be employed per mole
of compound of formula (VIII). If suitable, a combination of
bases 1n various ratio can also be employed.

When carrying out process P4 according to the invention,
no ligand or 0.1 to 1 mole of ligand can be employed per
mole of compound of formula (VIII).

When carrying out process P4 according to the invention,
0.1 to 2.5 mole or an excess of copper(ll) acetate can be
employed per mole of compound of formula (VIII).

It 1s also possible to employ the reaction components 1n
other ratios. Work-up 1s carried out by known methods.
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Secondary amides of formula (VIII) can be, for example,
prepared according to the following reaction scheme:

(X
H A
| U
A N \ I N WI_L Stﬂpﬂ.*
T \
T 727 77 5
X) (V)
(X)n
H A A |
| —L
|
ATN% \/ \B
A
(VIIIy
(X
| L T
) Nv(\/ \H . Ul—p Stpb
\llr (VII)

T Z* 7

(XD)

wherein A, T, Z', 72, 7>, n, X and B are as herein-defined,
and

[ represents a direct bond or a methylene group when U>
represents a halogen atom such as chlorine, bromine or
iodine, or a triflate group, and W' represents a boron
derivative such as a boronic acid, a boronic ester or a
potassium trifluoroborate derivative (step a); or

L represents an oxygen atom, a sulfur atom or a mono-
substituted or non-substituted nitrogen atom when U”
represents a halogen atom (step b).

Tertiary amides of formula (IV) can be, for example,

prepared according to the following reaction scheme:

(X
5| A /m
\ T
T x -
(X)
(X)),
Zl /\/\II
| 1w
ATNY\)
T Z* 7

(IV)

Wherein A, T, 7', 72, 7>, n and X are as herein-defined,
U” represents a halogen atom such as chlorine, bromine or
iodine, or a triflate group, and

W~ represents a boron derivative such as a boronic acid,

a boronic ester or a potassium trifluoroborate derivative
when p 1s 1, or

W~ represents Bi when p is 3.

Derivatives of formula (X) or formula (XI) are known or

can be prepared by known processes (W0-2012/052490).
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Step a can be performed according to process P2, step b
can performed according to process P3 and step ¢ can be
performed according to process P4.

According to a turther aspect according to the invention,
there 1s provided a fourth process P5 for the preparation of
a compound of formula (I) wherein T represents S, starting
from a compound of formula (I) wherein T represents O and
illustrated according to the following reaction scheme:

Process P5
(X)y
5| A /m
| —L
ATN%\) \B thimna.ting*
agent
o Z¢ 7’
(1)
(X)y
7! A Af
| —1,
I\
A\H/Nv(\/ B
g Z* 77

wherein A, 7', 7°, 7°, n, X, L and B are as herein-defined.

Process PS5 according to the invention 1s performed in the
presence of a thionating agent.

Starting amide derivatives of formula (I) wherein T rep-
resents O can be prepared according to processes P1, P2, P3
and P4.

Suitable thionating agents for carrying out process PS5
according to the mvention can be sultur (S), sulthydric acid
(H,S), sodium sulfide (Na,S), sodium hydrosulfide (NaHS),
boron trisulfide (B,S;), bis(diethylaluminium) sulfide
((AlEt,),S), ammomum sulfide ((NH,),S), phosphorous
pentasulfide (P,S;), Lawesson’s reagent (2,4-bis(4-
methoxyphenyl)-1,2,3,4-dithiadiphosphetane 2,4-disulfide)
or a polymer-supported thionating reagent such as described
in Journal of the Chemical Society, Perkin 1 (2001), 358, 1n
the optionally presence of a catalytic or stoichiometric or
excess amount, quantity of a base such as an 1organic and
organic base. Preference 1s given to using alkali metal
carbonates, such as sodium carbonate, potasstum carbonate,
potassium bicarbonate, sodium bicarbonate; heterocyclic
aromatic bases, such as pyridine, picoline, lutidine, colli-
dine; and also tertiary amines, such as trimethylamine,
triethylamine, tributylamine, N,N-dimethylamline, N,N-di-
methylpyridin-4-amine or N-methyl-piperidine.

Suitable solvents for carrying out process PS according to
the invention can be customary inert organic solvents.
Preference 1s given to using optionally halogenated ali-
phatic, alicyclic or aromatic hydrocarbons, such as petro-
leum ether, hexane, heptane, cyclohexane, methylcyclo-
hexane, benzene, toluene, xylene or decalin, chlorobenzene,
dichlorobenzene, dichloromethane, chloroform, carbon tet-
rachloride, dichlorethane or trichlorethane, ethers, such as
diethyl ether, diisopropyl ether, methyl t-butyl ether, methyl
t-amyl ether, dioxane, tetrahydrofuran, 1,2-dimethoxyethane
or 1,2-diethoxyethane, nitriles, such as acetonitrile, propi-
onitrile, n- or 1-butyronitrile or benzonitrile, sulfurous sol-
vents, such as sulfolane or carbon disulfide.

When carrying out process P5 according to the invention,
1 mole or an excess of the sulfur equivalent of the thionating
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agent and from 1 to 3 moles of the base can be employed per
mole of the amide reactant (I).

It 1s also possible to employ the reaction components in
other ratios. Work-up 1s carried out by known methods.

Processes P1, P2, P3, P4 and P5 according to the inven- >
tion are generally carried out under atmospheric pressure. It
1s also possible to operate under elevated or reduced pres-
sure.

When carrying out processes P1, P2, P3, P4 and P35
according to the invention, the reaction temperatures can be
varted within a relatively wide range. In general, these
processes are carried out at temperatures from -73° C. to
200° C., preferably from 10° C. to 150° C. A way to control
the temperature for the processes according to the invention
1s to use microwave technology.

In general, the reaction mixture 1s concentrated under
reduced pressure. The residue that remains can be freed by
known methods, such as chromatography or crystallization,
from any impurties that can still be present.

Work-up 1s carried out by customary methods. Generally,
the reaction mixture 1s treated with water and the organic
phase 1s separated ofl and, after drying, concentrated under
reduced pressure. If appropriate, the remaining residue can,
be freed by customary methods, such as chromatography,
crystallization or distillation, from any impurities that may
still be present.

The compound according to the present invention can be
prepared according to the general processes ol preparation
described above. It will nevertheless be understood that, on
the basis of his general knowledge and of available publi-
cations, the skilled worker will be able to adapt this method
according to the specifics of each of the compounds, which
it 1s desired to synthesize.

Still 1in a further aspect, the present invention relates to

compounds of formula (II) useful as intermediate com-
pounds or materials for the process of preparation according,
to the invention. The present invention thus provides com-
pounds of formula (IIa) as well as their acceptable salts:
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wherein 7Z°, 7>, n and X are as herein-defined, and L is a
direct bond and B' is a substituted or non-substituted oxi-
ranyl ring, a substituted or non-substituted thienyl ring, a
substituted or non-substituted benzothienyl ring, a substi-
tuted or non-substituted furan ring, or a substituted or
non-substituted benzofuran ring,

providing that (IIa) does not represent:
2-(2-furyl)benzyl]cyclopropanamine
2-(2-turyl)-4,5-dimethoxybenzyl]cyclopropanamine
2-(3-bromo-2-1uryl)-4,5-dimethoxybenzyl]cyclopro-
panamine
2-(3-bromo-2-furyl)benzyl]|cyclopropanamine
2-(3-furyl)benzyl]cyclopropanamine
2-(2-thienyl)benzyl]cyclopropanamine
4,5-dimethoxy-2-(2-thienyl)benzyl]cyclopropan-
amine.
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The present mnvention thus provides compounds of for-
mula (IIb) as well as their acceptable salts:

(ITb)
(X

}‘1 //\‘-

N A
7: 7’

wherein 7, 7Z°, n and X are as herein-defined, and L is a
direct bond and B' is a substituted or non-substituted oxi-
ranyl ring, a substituted or non-substituted thienyl ring, a
substituted or non-substituted benzothienyl ring, a substi-
tuted or non-substituted furan ring, or a substituted or
non-substituted benzofuran ring,

providing that (IIb) does not represent:
3-(2-furyl)benzyl]cyclopropanamine
5-(2-turyl)-2-methoxybenzyl]|cyclopropanamine
4-fluoro-3-(2-tfuryl)benzyl
2-fluoro-3-(2-turyl)benzyl
2-fluoro-3-(3-furyl)benzyl]cyclopropanamine

3- (3 -bromo-2-furyl)-4-fluorobenzyl]|cyclopropan-
amine

cyclopropanamine
cyclopropanamine

3-(3-bromo-2-furyl)benzyl|cyclopropanamine

5-(3-bromo-2-furyl)-2-tluorobenzyl]cyclopropan-
amine
N-[35-(3-bromo-2-furyl)-2-methoxybenzyl]|cyclopropan-
amine
3-(3-furyl)benzyl]cyclopropanamine
3-(2-thienyl)benzyl|cyclopropanamine
4-fluoro-3-(2-thienyl)benzyl|cyc!
2-fluoro-5-(2-thienyl)benzyl]cycl
2-methoxy-5-(2-thienyl)benzyl]cyclopropanamine

opropanamine

opropanamine

5 I5-[(cyclopropylamino )methyl]-2-
fluorophenyl } thiophene-2-carbonitrile.

N-cyclopropyl derivatives of formula (Ila) or formula
(IIb) can be prepared according to known methods.

Preferred compounds of formula (Ila) according to the
invention are:

5-chloro-2-(2-tfuryl)benzyl]cyclopropanamine
5-chloro-2-(2-thienyl)benzyl]cyclopropanamine

2-(3-thienyl)benzyl]cyclopropanamine

\T {1-[2-(3-thienyl)phenyl]ethyl } cyclopropanamine
5-chloro-2-(3-thienyl)benzyl]cyc.
2-(5-chloro-2-thienyl)benzyl]cyc.
'5-chloro-2-(5-chloro-2-thienyl)benzyl|cyclopropan-
amine.

opropanamine

opropanamine

Preferred compounds of formula (IIb) according to the
invention are:

2-chloro-5-(2-tfuryl)benzyl]cyclopropanamine

2-chloro-5-(2-thienyl)benzyl]cyclopropanamine

2-chloro-5-(3-thienyl)benzyl]cyclopropanamine

2-chloro-5-(5-chloro-2-thienyl)benzyl|cyclopropan-
amine.

Still 1n a further aspect, the present invention relates to
compounds of formula (X) useful as intermediate com-
pounds or materials for the process of preparation according
to the invention. The present invention thus provides com-
pounds of formula (Xa):
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(Xa)

Z3

wherein Z* and 7> are as herein-defined, A represents A",
X“' represents a halogen atom; substituted or non-substi-
tuted C,-Cg-alkyl; C,-Cg,-halogenoalkyl comprising up to 9
halogen atoms which can be the same or different; substi-
tuted or non-substituted C,-C,-cycloalkyl; trn(C,-Cg-alkyl)
silyl; substituted or non-substituted C,-Cg-alkoxy; or sub-
stituted or non-substituted C,-C,-alkylsulfanyl, X%°
represents hydrogen or X*', and U” represents a halogen
atom such as chlorine, bromine or 10dine, or a tritlate group,

providing that (Xa) does not represent:
N-(2,5-dichlorobenzyl)-3-(difluoromethyl)-5-fluoro-1-
methyl-1H-pyrazole-4-carboxamide
N-[1-(2,5-dichlorophenyl)ethyl]-3-(difluoromethyl)-5-
fluoro-1-methyl-1H-pyrazole-4-carboxamide
N-[2-(2,5-dichlorophenyl))propan-2-yl1]-3-(difluorom-
cthyl)-S-fluoro-1-methyl-1H-pyrazole-4-carboxamide
N-[1-(2,5-dichlorophenyl)cyclopropyl]-3-(difluorom-
cthyl)-5-fluoro-1-methyl-1H-pyrazole-4-carboxamide
S-chloro-N-[1-(2,5-dichlorophenyl)ethyl]-3-(difluorom-
cthyl)-1-methyl-1H-pyrazole-4-carboxamide
S-chloro-N-[2-(2,5-dichlorophenyl)propan-2-yl]-3-(dit-
luoromethyl)-1-methyl-1H-pyrazole-4-carboxamide
S-chloro-N-[1-(2,5-dichlorophenyl)cyclopropyl]-3-(dii-
luoromethyl)-1-methyl-1H-pyrazole-4-carboxamide
S-chloro-N-(2,5-dichlorobenzyl)-3-(difluoromethyl)-1-
methyl-1H-pyrazole-4-carboxamide
N-(5-bromo-2-fluorobenzyl)-1,3,5-trimethyl-1H-pyra-
zole-4-carboxamide
N-(5-bromo-2-fluorobenzyl)-3,5-dimethyl-1H-pyrazole-
4-carboxamide
1-methyl-N-[1-(2,4,5-trichlorophenyl)ethyl]-3-(trifluo-
romethyl)-1H-pyrazole-4-carboxamide
3-(difluoromethyl)-1-methyl-N-[1-(2,4,5-trichlorophe-
nyl)ethyl]-1H-pyrazole-4-carboxamide
N-(5-chloro-2-fluorobenzyl)-1-methyl-3-propoxy-3-(trii-
luoromethyl)-1H-pyrazole-4-carboxamide
N-(2,5-dichlorobenzyl)-1-methyl-3-propoxy-3-(tritluo-
romethyl)-1H-pyrazole-4-carboxamide.
Preferred compounds of formula (Xa) according to the
invention are:
N-(5-chloro-2-ethylbenzyl)-3-(difluoromethyl)-5-fluoro-
1 -methyl-1H-pyrazole-4-carboxamide
N-(5-chloro-2-1sopropylbenzyl)-3-(difluoromethyl)-3-
fluoro-1-methyl-1H-pyrazole-4-carboxamide
N-[5-chloro-2-(trifluoromethyl)benzyl]-3-(difluorom-
cthyl)-S-fluoro-1-methyl-1H-pyrazole-4-carboxamide
N-[3-chloro-2-fluoro-6-(trifluoromethyl)benzyl]-3-(dii-
luoromethyl)-5-fluoro-1-methyl-1H-pyrazole-4-car-
boxamide.
Most preferred compounds of formula (Xa) according to
the 1nvention are:
N-(5-chloro-2-1sopropylbenzyl)-3-(difluoromethyl)-5-
fluoro-1-methyl-1H-pyrazole-4-carboxamaide.
In a further aspect, the present mnvention also relates to a
fungicide composition comprising an eflective and non-
phytotoxic amount of an active compound of formula (I).
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The expression “effective and non-phytotoxic amount”
means an amount ol composition according to the invention
that 1s suflicient to control or destroy the fungi present or
liable to appear on the crops and that does not entail any
appreciable symptom of phytotoxicity for the said crops.
Such an amount can vary within a wide range depending on
the fungus to be controlled, the type of crop, the climatic
conditions and the compounds included in the fungicide
composition according to the mvention. This amount can be
determined by systematic field trials that are within the
capabilities of a person skilled in the art.

Thus, according to the invention, there i1s provided a
fungicide composition comprising, as an active ingredient,
an effective amount of a compound of formula (I) as herein
defined and an agriculturally acceptable support, carrier or
filler.

According to the invention, the term “support” denotes a
natural or synthetic, organic or inorganic compound with
that the active compound of formula (I) 1s combined or
associated to make 1t easier to apply, notably to the parts of
the plant. This support 1s thus generally mert and should be
agriculturally acceptable. The support can be a solid or a
liqguid. Examples of suitable supports include clays, natural
or synthetic silicates, silica, resins, waxes, solid fertilisers,
water, alcohols, 1n particular butanol, organic solvents, min-
eral and plant oils and denivatives thereof. Mixtures of such
supports can also be used.

The composition according to the invention can also
comprise additional components. In particular, the compo-
sition can further comprise a surfactant. The surfactant can
be an emulsifier, a dispersing agent or a wetting agent of
ionic or non-ionic type or a mixture of such surfactants.
Mention can be made, for example, of polyacrylic acid salts,

lignosulfonic acid salts, phenolsulfonic or naphthalenesul-
fonic acid salts, polycondensates of ethylene oxide with
fatty alcohols or with fatty acids or with fatty amines,
substituted phenols (1n particular alkylphenols or arylphe-
nols), salts of sulfosuccinic acid esters, taurine derivatives
(1n particular alkyl taurates), phosphoric esters of polyoxy-
cthylated alcohols or phenols, fatty acid esters of polyols and
derivatives of the above compounds containing sulfate,
sulfonate and phosphate functions. The presence of at least
one surfactant 1s generally essential when the active com-
pound and/or the inert support are water-insoluble and when
the vector agent for the application i1s water. Preferably,
surfactant content can be comprised from 5% to 40% by
weight of the composition.

Optionally, additional components can also be included,
¢.g. protective colloids, adhesives, thickeners, thixotropic
agents, penetration agents, stabilisers, sequestering agents.
More generally, the active compounds can be combined with
any solid or liquid additive, that complies with the usual
formulation techniques.

In general, the composition according to the invention can
contain from 0.05 to 99% by weight of active compound,
preferably 10 to 70% by weight.

Compositions according to the mvention can be used 1n
various forms and formulations such as aerosol dispenser,
capsule suspension, cold fogging concentrate, dustable pow-
der, emulsifiable concentrate, emulsion o1l 1n water, emul-
sion water 1n oil, encapsulated granule, fine granule, flow-
able concentrate for seed treatment, gas (under pressure),
gas generating product, granule, hot fogging concentrate,
macrogranule, microgranule, o1l dispersible powder, o1l mis-
cible flowable concentrate, oil miscible liquid, paste, plant
rodlet, powder for dry seed treatment, seed coated with a
pesticide, soluble concentrate, soluble powder, solution for
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seed treatment, suspension concentrate (flowable concen-
trate), ultra low volume (ULV) liquid, ultra low volume
(ULV) suspension, water dispersible granules or tablets,
water dispersible powder for slurry treatment, water soluble
granules or tablets, water soluble powder for seed treatment
and wettable powder. These compositions include not only
compositions that are ready to be applied to the plant or seed
to be treated by means of a suitable device, such as a
spraying or dusting device, but also concentrated commer-
cial compositions that must be diluted betfore application to
the crop.

The formulations can be prepared in a manner known per
se, for example by mixing the active ingredients with at least
one customary extender, solvent or diluent, adjuvant, emul-
sifier, dispersant, and/or binder or fixative, wetting agent,
water repellent, 11 appropriate desiccants and UV stabilizers
and, 1f approprniate, dyes and pigments, antifoams, preser-
vatives, morganic and organic thickeners, adhesives, gib-
berellins and also further processing auxiliaries and also
water. Depending on the formulation type to be prepared
turther processing steps are necessary, €.g. wet grinding, dry
egrinding and granulation.

The inventive active ingredients may be present as such or
in their (commercial) formulations and in the use forms
prepared from these formulations as a mixture with other
(known) active ingredients, such as insecticides, attractants,
sterilants, bactericides, acaricides, nematicides, fungicides,
growth regulators, herbicides, fertilizers, safeners and/or
semiochemaicals.

The compounds of formula (I) and the fungicide compo-
sition according to the invention can be used to curatively or
preventively control the phytopathogenic fungi of plants or
Crops.

Thus, according to a further aspect of the invention, there
1s provided a method for curatively or preventively control-
ling the phytopathogenic fungi of plants or crops character-
ised 1n that a compound of formula (I) or a fungicide
composition according to the invention i1s applied to the
seed, the plant or to the fruit of the plant or to the soil
wherein the plant 1s growing or wherein 1t 1s desired to grow.

The method of treatment according to the invention can
also be usetul to treat propagation material such as tubers or
rhizomes, but also seeds, seedlings or seedlings pricking out
and plants or plants pricking out. This method of treatment
can also be useful to treat roots. The method of treatment
according to the mmvention can also be useful to treat the
overground parts of the plant such as trunks, stems or stalks,
leaves, tlowers and fruit of the concerned plant.

According to the invention all plants and plant parts can
be treated. By plants 1s meant all plants and plant popula-
tions such as desirable and undesirable wild plants, cultivars
and plant varieties (whether or not protectable by plant
variety or plant breeder’s rights). Cultivars and plant vari-
cties can be plants obtained by conventional propagation and
breeding methods which can be assisted or supplemented by
one or more biotechnological methods such as by use of
double haploids, protoplast fusion, random and directed
mutagenesis, molecular or genetic markers or by bioengi-
neering and genetic engineering methods. By plant parts 1s
meant all above ground and below ground parts and organs
of plants such as shoot, leat, blossom and root, whereby for
example leaves, needles, stems, branches, blossoms, fruiting
bodies, fruits and seed as well as roots, corms and rhizomes
are listed. Crops and vegetative and generative propagating
material, for example cuttings, corms, rhizomes, runners and
seeds also belong to plant parts.
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Among the plants that can be protected by the method
according to the invention, mention may be made of major
field crops like corn, soybean, cotton, Brassica oilseeds such
as Brassica napus (e.g. canola), Brassica rapa, B. juncea
(e.g. mustard) and Brassica carinata, rice, wheat, sugarbeet,
sugarcane, oats, rye, barley, millet, triticale, flax, vine and
various Iruits and vegetables of various botanical taxa such
as Rosaceae sp. (lor instance pip fruit such as apples and
pears, but also stone fruit such as apricots, cherries, almonds
and peaches, berry fruits such as strawberries), Ribesioidae
sp., Juglandaceae sp., Betulaceae sp., Anacardiaceae sp.,
Fagaceae sp., Moraceae sp., Oleaceae sp., Actinidaceae sp.,
Lauraceae sp., Musaceae sp. (1or instance banana trees and
plantings), Rubiaceae sp. (lor instance collee), Theaceae
sp., Sterculiceae sp., Rutaceae sp. (lor instance lemons,
oranges and grapefruit); Solanaceae sp. (for instance toma-
toes, potatoes, peppers, eggplant), Liliaceae sp., Composi-
tiae sp. (1or instance lettuce, artichoke and chicory—includ-
ing root chicory, endive or common chicory), Umbelliferae
sp. (for 1nstance carrot, parsley, celery and celenac), Cucur-
bitaceae sp. (for instance cucumber—including pickling
cucumber, squash, watermelon, gourds and melons), Al/i-
aceae sp. (1or instance omons and leek), Cruciferae sp. (for
instance white cabbage, red cabbage, broccoli, cauliflower,
brussel sprouts, pak choi, kohlrabi, radish, horseradish,
cress, Chinese cabbage), Leguminosae sp. (for instance
peanuts, peas and beans beans—such as climbing beans and
broad beans), Chenopodiaceae sp. (for instance mangold,
spinach beet, spinach, beetroots), Malvaceae (1or instance
okra), Asparagaceae (1or instance asparagus); horticultural
and forest crops; ornamental plants; as well as genetically
modified homologues of these crops.

The method of treatment according to the mmvention can
be used in the treatment of genetically modified organisms
(GMOs), e.g. plants or seeds. Genetically modified plants
(or transgenic plants) are plants of which a heterologous
gene has been stably mtegrated into genome. The expression
“heterologous gene” essentially means a gene which 1s
provided or assembled outside the plant and when ntro-
duced 1n the nuclear, chloroplastic or mitochondrial genome
gives the transtormed plant new or improved agronomic or
other properties by expressing a protein or polypeptide of
interest or by downregulating or silencing other gene(s)
which are present 1n the plant (using for example, antisense
technology, cosuppression technology or RNA interfer-
ence—RNAi1-technology). A heterologous gene that 1is
located 1n the genome 1s also called a transgene. A transgene
that 1s defined by its particular location in the plant genome
1s called a transformation or transgenic event.

Depending on the plant species or plant cultivars, their
location and growth conditions (soils, climate, vegetation
period, diet), the treatment according to the invention may
also result 1n superadditive (“synergistic”) eflects. Thus, for
example, reduced application rates and/or a widening of the
activity spectrum and/or an increase in the activity of the
active compounds and compositions which can be used
according to the invention, better plant growth, increased
tolerance to high or low temperatures, increased tolerance to
drought or to water or soil salt content, increased flowering
performance, easier harvesting, accelerated maturation,
higher harvest yields, bigger fruits, larger plant height,
greener leal color, earlier flowering, higher quality and/or a
higher nutritional value of the harvested products, higher
sugar concentration within the fruits, better storage stability
and/or processability of the harvested products are possible,
which exceed the effects which were actually to be expected.
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At certain application rates, the active compound combi-
nations according to the invention may also have a strength-
ening eflect 1n plants. Accordingly, they are also suitable for
mobilizing the defense system of the plant against attack by
unwanted microorganisms. This may, if appropriate, be one
of the reasons of the enhanced activity of the combinations
according to the invention, for example against fungi. Plant-
strengthening (resistance-inducing) substances are to be
understood as meaning, in the present context, those sub-
stances or combinations of substances which are capable of
stimulating the defense system of plants 1n such a way that,
when subsequently 1noculated with unwanted microorgan-
isms, the treated plants display a substantial degree of
resistance to these microorganisms. In the present case,
unwanted microorganisms are to be understood as meaning
phytopathogenic fungi, bacteria and viruses. Thus, the sub-
stances according to the invention can be employed for
protecting plants against attack by the abovementioned
pathogens within a certain period of time after the treatment.
The period of time within which protection i1s eflected
generally extends from 1 to 10 days, preferably 1 to 7 days,
alter the treatment of the plants with the active compounds.

Plants and plant cultivars which are preferably to be
treated according to the mvention include all plants which
have genetic material which impart particularly advanta-
geous, useful traits to these plants (whether obtained by
breeding and/or biotechnological means).

Plants and plant cultivars which are also preferably to be
treated according to the invention are resistant against one or
more biotic stresses, 1.€. said plants show a better defense
against animal and microbial pests, such as against nema-
todes, 1nsects, mites, phytopathogenic fungi, bactera,
viruses and/or viroids.

Examples of nematode resistant plants are described in
c.g. U.S. patent application Ser. Nos. 11/765,491, 11/765,

494, 10/926,819, 10/782,020, 12/032,479, 10/783.,417,
10/782,096, 11/657,964, 12/192,904, 11/396,808, 12/166,
253, 12/166,239, 12/166,124, 12/166,209, 11/762,886,

12/364,335, 11/763,947, 12/252,453, 12/209,354, 12/491,
396 or 12/497,221.

Plants and plant cultivars which may also be treated
according to the imvention are those plants which are resis-
tant to one or more abiotic stresses. Abiotic stress conditions
may include, for example, drought, cold temperature expo-
sure, heat exposure, osmotic stress, flooding, increased soil
salinity, increased mineral exposure, ozone exposure, high
light exposure, limited availability of nitrogen nutrients,
limited availability of phosphorus nutrients, shade avoid-
ance.

Plants and plant cultivars which may also be treated
according to the invention, are those plants characterized by
enhanced yield characteristics. Increased yield in said plants
can be the result of, for example, improved plant physiology,
growth and development, such as water use efliciency, water
retention efliciency, improved nitrogen use, enhanced car-
bon assimilation, improved photosynthesis, increased ger-
mination efliciency and accelerated maturation. Yield can
turthermore be aflected by improved plant architecture
(under stress and non-stress conditions), including but not
limited to, early flowering, flowering control for hybrd seed
production, seedling vigor, plant size, internode number and
distance, root growth, seed size, fruit size, pod size, pod or
car number, seed number per pod or ear, seed mass,
enhanced seed {filling, reduced seed dispersal, reduced pod
dehiscence and lodging resistance. Further vyield traits
include seed composition, such as carbohydrate content,
protein content, o1l content and composition, nutritional
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value, reduction in anti-nutritional compounds, improved
processability and better storage stability.

Examples of plants with the above-mentioned traits are
non-exhaustively listed 1n Table A.

Plants that may be treated according to the invention are
hybrid plants that already express the characteristic of
heterosis or hybrid vigor which results in generally higher
yield, vigor, health and resistance towards biotic and abiotic
stresses). Such plants are typically made by crossing an
inbred male-sterile parent line (the female parent) with
another inbred male-fertile parent line (the male parent).
Hybrid seed 1s typically harvested from the male sterile
plants and sold to growers. Male sterile plants can some-
times (e.g. in corn) be produced by detasseling, i1.e. the
mechanical removal of the male reproductive organs (or
males flowers) but, more typically, male sterility 1s the result
of genetic determinants 1n the plant genome. In that case,
and especially when seed 1s the desired product to be
harvested from the hybnd plants it 1s typically useful to
ensure that male {fertility mn the hybrid plants 1s fully
restored. This can be accomplished by ensuring that the male
parents have appropriate fertility restorer genes which are
capable of restoring the male fertility 1n hybrid plants that
contain the genetic determinants responsible for male-ste-
rility. Genetic determinants for male sterility may be located
in the cytoplasm. Examples of cytoplasmic male sterility

(CMS) were for instance described 1n Brassica species (WO
02/05251, WO 95/09910, WO 98/27806, WO 05/002324,

WO 06/021972 and U.S. Pat. No. 6,229,072). However,
genetic determinants for male sterility can also be located 1n
the nuclear genome. Male sterile plants can also be obtained
by plant biotechnology methods such as genetic engineer-
ing. A particularly useful means of obtaining male-sterile
plants 1s described 1n WO 89/10396 1n which, for example,
a ribonuclease such as barnase 1s selectively expressed 1n the
tapetum cells 1n the stamens. Fertility can then be restored
by expression 1n the tapetum cells of a ribonuclease inhibitor
such as barstar (e.g. WO 91/02069).

Plants or plant cultivars (obtained by plant biotechnology
methods such as genetic engineering) which may be treated
according to the invention are herbicide-tolerant plants, 1.e.
plants made tolerant to one or more given herbicides. Such
plants can be obtained either by genetic transformation, or
by selection of plants containing a mutation imparting such
herbicide tolerance.

Herbicide-resistant plants are for example glyphosate-
tolerant plants, 1.e. plants made tolerant to the herbicide
glyphosate or salts thereof. Plants can be made tolerant to
glyphosate through different means. For example, glypho-
sate-tolerant plants can be obtained by transforming the
plant with a gene encoding the enzyme 5-enolpyruvylshi-
kimate-3-phosphate synthase (EPSPS). Examples of such
EPSPS genes are the AroA gene (mutant CT7) of the
bacternum Salmonella typhimurium (Comail et al., 1983,
Science 221, 370-371), the CP4 gene of the bacterium
Agrobacterium sp. (Barry et al., 1992, Curr. Topics Plant
Physiol. 7, 139-145), the genes encoding a Petunia EPSPS
(Shah et al., 1986, Science 233, 478-481), a Tomato EPSPS
(Gasser et al., 1988, I. Biol. Chem. 263, 4280-4289), or an
Fleusine EPSPS (WO 01/66704). It can also be a mutated
EPSPS as described in for example EP 0837944, WO
00/66746, WO 00/66747 or WO02/26995. Glyphosate-tol-
crant plants can also be obtained by expressing a gene that
encodes a glyphosate oxido-reductase enzyme as described
in U.S. Pat. Nos. 5,776,760 and 5,463,175. Glyphosate-
tolerant plants can also be obtained by expressing a gene that
encodes a glyphosate acetyl transferase enzyme as described
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in for example WO 02/36782, WO 03/092360, WO
05/012515 and WO 07/024782. Glyphosate-tolerant plants
can also be obtained by selecting plants containing natu-
rally-occurring mutations of the above-mentioned genes, as
described 1n for example WO 01/024615 or WO 03/013226.
Plants expressing EPSPS genes that confer glyphosate tol-
erance are described 1 e.g. U.S. patent application Ser. Nos.

11/517,991, 10/739,610, 12/139,408, 12/352,532, 11/312,
866, 11/315,678, 12/421,292, 11/400,598, 11/651,752,
11/681,285, 11/605,824, 12/468,205, 11/760,570, 11/762,
526, 11/769,327, 11/769,255, 11/943801 or 12/362,774.
Plants comprising other genes that conier glyphosate toler-

ance, such as decarboxylase genes, are described in e.g. U.S.
patent application Ser. Nos. 11/588,811, 11/185,342, 12/364,

724, 11/185,560 or 12/423,926.

Other herbicide resistant plants are for example plants that
are made tolerant to herbicides inhibiting the enzyme glu-
tamine synthase, such as bialaphos, phosphinothricin or
glufosinate. Such plants can be obtained by expressing an
enzyme detoxitying the herbicide or a mutant glutamine
synthase enzyme that 1s resistant to inhibition, e.g. described
in U.S. patent application Ser. No. 11/760,602. One such
cllicient detoxifying enzyme 1s an enzyme encoding a phos-
phinothricin acetyltransierase (such as the bar or pat protein
from Streptomyces species). Plants expressing an exogenous
phosphinothricin  acetyltransferase are for example
described 1n U.S. Pat. Nos. 5,561,236; 5,648,477, 5,646,
024; 5,273,894, 5,637,489, 5,276,268, 5,739,082; 5,908,810
and 7,112,665. Further herbicide-tolerant plants are also
plants that are made tolerant to the herbicides inhibiting the
enzyme  hydroxyphenylpyruvatedioxygenase  (HPPD).
Hydroxyphenylpyruvatedioxygenases are enzymes that
catalyze the reaction 1n which para-hydroxyphenylpyruvate
(HPP) 1s transformed into homogentisate. Plants tolerant to
HPPD-1nhibitors can be transtormed with a gene encoding a
naturally-occurring resistant HPPD enzyme, or a gene

encoding a mutated or chimeric HPPD enzyme as described
in WO 96/38567, WO 99/24385, WO 99/24386, WO 2009/

144079, WO 2002/046387, or U.S. Pat. No. 6,768,044.
Tolerance to HPPD-inhibitors can also be obtained by
transforming plants with genes encoding certain enzymes
enabling the formation of homogentisate despite the mhibi-

tion of the native HPPD enzyme by the HPPD-inhibitor.
Such plants and genes are described 1n WO 99/34008 and
WO 02/36°787. Tolerance of plants to HPPD inhibitors can
also be improved by transforming plants with a gene encod-
ing an enzyme having prephenate deshydrogenase (PDH)
activity 1n addition to a gene encoding an HPPD-tolerant
enzyme, as described 1n WO 2004/024928. Further, plants
can be made more tolerant to HPPD-1nhibitor herbicides by
adding into theiwr genome a gene encoding an enzyme
capable of metabolizing or degrading HPPD 1nhibitors, such
as the CYP450 enzymes shown in WO 2007/103367 and
WO 2008/150473.

Still turther herbicide resistant plants are plants that are
made tolerant to acetolactate synthase (ALS) inhibitors.
Known ALS-inhibitors include, for example, sulfonylurea,
imidazolinone, triazolopyrimidines, pryimidinyoxy(thio)
benzoates, and/or sulfonylaminocarbonyltriazolinone herbi-
cides. Diflerent mutations 1n the ALS enzyme (also known
as acetohydroxyacid synthase, AHAS) are known to confer

tolerance to diflerent herbicides and groups of herbicides, as
described for example 1 Tranel and Wrnight (2002, Weed

Science 50:700-712), but also, 1n U.S. Pat. Nos. 5,605,011,
5,378,824, 5,141,870, and 5,013,659. The production of
sulfonylurea-tolerant plants and 1midazolinone-tolerant

plants 1s described 1n U.S. Pat. Nos. 5,605,011; 5,013,6359;
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5,141,870, 35,767,361; 5,731,180; 35,304,732; 4,761,373;
5,331,107; 5,928,937; and 5,378,824 and international pub-
lication WO 96/332770. Other imidazolinone-tolerant plants
are also described 1n for example WO 2004/040012, WO
2004/106529, WO 2005/020673, WO 2005/093093, WO
2006/007373, WO 2006/013376, WO 2006/024351, and
WO 2006/060634. Further sulfonylurea- and imidazolinone-
tolerant plants are also described in for example WO
07/024782 and U.S. Patent Application No. 61/288,958.

Other plants tolerant to imidazolinone and/or sulfonylurea
can be obtained by mnduced mutagenesis, selection in cell
cultures 1n the presence of the herbicide or mutation breed-

ing as described for example for soybeans 1n U.S. Pat. No.
5,084,082, for rice 1n WO 97/41218, for sugar beet in U.S.
Pat. No. 35,773,702 and WO 99/057965, for lettuce in U.S.
Pat. No. 5,198,599, or for sunflower in WO 01/065922.

Plants or plant cultivars (obtained by plant biotechnology
methods such as genetic engineering) which may also be
treated according to the invention are insect-resistant trans-
genic plants, 1.¢. plants made resistant to attack by certain
target 1nsects. Such plants can be obtained by genetic
transformation, or by selection of plants containing a muta-
tion imparting such insect resistance.

An “insect-resistant transgenic plant”, as used herein,
includes any plant containing at least one transgene com-
prising a coding sequence encoding:

1) an insecticidal crystal protein from Bacillus thuringi-
ensis or an 1insecticidal portion thereof, such as the
insecticidal crystal proteins listed by Crickmore et al.
(1998, Microbiology and Molecular Biology Reviews,
62: 807-813), updated by Crickmore et al. (2003) at the
Bacillus thuringiensis toxin nomenclature, online at:

http://www.lifesci.sussex.ac.uk/Home/Nei1l_Crickmore/
Bt/), or insecticidal portions thereof, e.g., proteins of
the Cry protein classes CrylAb, CrylAc, CrylB,
CrylC, CrylD, CrylF, Cry2Ab, Cry3Aa, or Cry3Bb or
insecticidal portions thereot (e.g. EP 1999141 and WO
2007/107302), or such proteins encoded by synthetic
genes as €.g. described 1n and U.S. patent application
Ser. No. 12/249,016; or

2) a crystal protein from DBacillus thuringiensis or a
portion thereof which 1s 1nsecticidal 1n the presence of
a second other crystal protein from Bacillus thuringi-
ensis or a portion thereof, such as the binary toxin made

up of the Cry34 and Cry35 crystal proteins (Moellen-
beck et al. 2001, Nat. Biotechnol. 19: 668-72; Schnept

et al. 2006, Applied Environm. Microbiol. 71, 1765-
1774) or the binary toxin made up of the CrylA or
CrylF proteins and the Cry2Aa or Cry2Ab or Cry2Ae
proteins (U.S. patent application Ser. No. 12/214,022
and EP 08010791.5); or

3) a hybrid msecticidal protein comprising parts of dif-
ferent 1nsecticidal crystal proteins from Bacillus
thuringiensis, such as a hybrid of the proteins of 1)
above or a hybnd of the proteins of 2) above, e.g., the
Cryl1A.1035 protein produced by corn event MONS9034
(WO 2007/027777); or

4) a protein of any one of 1) to 3) above wherein some,
particularly 1 to 10, amino acids have been replaced by
another amino acid to obtain a higher insecticidal
activity to a target msect species, and/or to expand the
range of target insect species allected, and/or because
of changes introduced into the encoding DNA during
cloning or transformation, such as the Cry3Bb1 protein
in corn events MON863 or MONS8017/, or the Cry3A

protein 1 corn event MIR604; or
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5) an 1nsecticidal secreted protein trom Bacillus thuringi-
ensis or Bacillus cereus, or an 1insecticidal portion
thereol, such as the vegetative insecticidal (VIP) pro-
temns listed at: http://www.lifesci.sussex.ac.uk/home/
Neil_Crickmore/Bt/vip.html, e.g., proteins from the
VIP3 Aa protein class; or

6) a secreted protein from Bacillus thuringiensis or Bacil-
lus cereus which 1s insecticidal 1n the presence of a
second secreted protein from Bacillus thuringiensis or

B. cereus, such as the binary toxin made up of the
VIP1A and VIP2A proteins (WO 94/21795); or

7) a hybrid insecticidal protein comprising parts from
different secreted proteins from Bacillus tkurmgxemas
or Bacillus cereus, such as a hybrid of the proteins 1n
1) above or a hybrid of the proteins 1n 2) above; or

8) a protein of any one of 5) to 7) above wherein some,
particularly 1 to 10, amino acids have been replaced by
another amino acid to obtain a higher insecticidal
activity to a target msect species, and/or to expand the
range of target insect species aflected, and/or because
of changes introduced into the encoding DNA during
cloning or transformation (while still encoding an
insecticidal protein), such as the VIP3Aa protemn in
cotton event CO1102; or

9) a secreted protein from Bacillus thuringiensis or Bacil-
lus cereus which 1s insecticidal 1n the presence of a
crystal protein from Bacillus thuringiensis, such as the
binary toxin made up of VIP3 and CrylA or CrylF
(U.S. Patent Appl. No. 61/126,083 and 61/195,019), or
the binary toxin made up of the VIP3 protein and the
Cry2Aa or Cry2Ab or Cry2Ae protemns (U.S. patent
application Ser. No. 12/214,022 and EP 08010791.5).

10) a protein of 9) above wherein some, particularly 1 to
10, amino acids have been replaced by another amino
acid to obtain a higher insecticidal activity to a target
insect species, and/or to expand the range of target
isect species aflected, and/or because of changes
introduced into the encoding DNA during cloning or
transformation (while still encoding an 1nsecticidal
protein)

Of course, an 1nsect-resistant transgenic plant, as used

herein, also includes any plant comprising a combination of

genes encoding the proteins of any one of the above classes
1 to 10. In one embodiment, an 1nsect-resistant plant con-
tains more than one transgene encoding a protein of any one
of the above classes 1 to 10, to expand the range of target
insect species aflected when usmg different proteins directed
at different target isect species, or to delay msect resistance
development to the plants by using diflerent proteins mnsec-
ticidal to the same target insect species but having a diflerent
mode of action, such as binding to different receptor binding,
sites 1n the insect.

An “insect-resistant transgenic plant”, as used herein,
turther includes any plant containing at least one transgene
comprising a sequence producing upon expression a double-
stranded RN A which upon ingestion by a plant imsect pest

inhibits the growth of this insect pest, as described e.g. 1n
WO 2007/080126, WO 2006/129204, WO 2007/074405,

WO 2007/080127 and WO 2007/035650.

Plants or plant cultivars (obtained by plant biotechnology
methods such as genetic engineering) which may also be
treated according to the invention are tolerant to abiotic
stresses. Such plants can be obtaimned by genetic transior-
mation, or by selection of plants containing a mutation
imparting such stress resistance. Particularly useful stress
tolerance plants include:
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1) plants which contain a transgene capable of reducing
the expression and/or the activity of poly(ADP-ribose)
polymerase (PARP) gene 1n the plant cells or plants as
described 1in WO 00/04173, W0O/2006/045633, EP
04077984.5, or EP 06009836.5.

2) plants which contain a stress tolerance enhancing
transgene capable of reducing the expression and/or the
activity of the PARG encoding genes of the plants or
plants cells, as described e.g. in WO 2004/090140.

3) plants which contain a stress tolerance enhancing
transgene coding for a plant-functional enzyme of the
nicotinecamide adenine dinucleotide salvage synthesis
pathway including nicotinamidase, nicotinate phospho-
ribosyltransferase, nicotinic acid mononucleotide
adenyl transferase, nicotinamide adenine dinucleotide
synthetase or nicotine amide phosphorybosyltrans-
ferase as described e.g. in EP 04077624.7, WO 2006/
133827, PCT/EP07/002433, EP 1999263, or WO 2007/
107326.

Plants or plant cultivars (obtained by plant biotechnology
methods such as genetic engineering) which may also be
treated according to the invention show altered quantity,
quality and/or storage-stability of the harvested product
and/or altered properties of specific ingredients of the har-
vested product such as:

1) transgenic plants which synthesize a modified starch,
which 1n its physical-chemical characteristics, in par-
ticular the amylose content or the amylose/amylopectin
ratio, the degree of branching, the average chain length,
the side chain distribution, the viscosity behaviour, the
gelling strength, the starch grain size and/or the starch
grain morphology, 1s changed in comparison with the
synthesised starch i wild type plant cells or plants, so
that this 1s better suited for special applications. Said
transgenic plants synthesizing a modified starch are

disclosed, for example, in EP 0571427, WO 95/04826,

EP 0719338, WO 96/15248, WO 96/19581, WO
06/27674, WO 97/11188, WO 97/26362, WO
07/32985, WO 97/42328, WO 97/44472, WO
07/45545, WO 98/27212, WO 98/40503, WQO99/

58688, WO 99/58690, WO 99/38654, WO 00/08184,
WO 00/08185, WO 00/08175, WO 00/28052, WO
00/77229, WO 01/12782, WO 01/12826, WO
02/101059, WO 03/071860, WO 2004/056999, WO
2005/030942, WO 2005/030941, WO 2005/095632,
WO 2005/095617, WO 2005/095619, WO 2005/
095618, WO 2005/123927, WO 2006/018319, WO
2006/103107, WO 2006/108702, WO 2007/009823,
WO 00/22140, WO 2006/063862, WO 2006/072603,
WO 02/034923, EP 06090134.5, EP 06090228.5, EP
06090227.7, EP 07090007.1, EP 07090009.7, WO
01/14569, WO 02/79410, WO 03/33540, WO 2004/
078983, WO 01/19975, WO 95/26407, WO 96/34968,
WO 98/20145, WO 99/12950, WO 99/66050, WO
09/53072, U.S. Pat. No. 6,734,341, WO 00/11192, WO
08/22604, WO 98/32326, WO 01/98509, WO
01/98509, WO 2005/002359, U.S. Pat. No. 5,824,790,
U.S. Pat. No. 6,013,861, WO 94/04693, WO 94/09144,
WO 94/11520, WO 95/35026, WO 97/20936

2) transgenic plants which synthesize non starch carbo-
hydrate polymers or which synthesize non starch car-
bohydrate polymers with altered properties in compari-
son to wild type plants without genetic modification.

Examples are plants producing polyiructose, especmlly

of the mulin and levan-type, as disclosed in EP
0663956, WO 96/01904, WO 96/21023, WO 98/39460,

and WO 99/24593, plants producing alpha-1,4-glucans
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as disclosed in WO 95/31553, US 2002031826, U.S.
Pat. No. 6,284,479, U.S. Pat. No. 5,712,107, WO
97/47806, WO 97/47807, WO 97/47808 and WO
00/14249, plants producing alpha-1,6 branched alpha-
1,4-glucans, as disclosed 1n WO 00/73422, plants pro-
ducing alternan, as disclosed 1n e.g. WO 00/47727, WO
00/73422, EP 06077301.7, U.S. Pat. No. 5,908,975 and
EP 0728213,

3) transgenic plants which produce hyaluronan, as for
example disclosed mn WO 2006/032538, WO 2007/
039314, WO 2007/039315, WO 2007/039316, JP
20063047779, and WO 2005/012529.

4) transgenic plants or hybrid plants, such as onions with
characteristics such as ‘high soluble solids content’,
‘low pungency’ (LP) and/or ‘long storage’ (LS), as
described 1n U.S. patent application Ser. No. 12/020,
360 and 61/054,026.

Plants or plant cultivars (that can be obtained by plant
biotechnology methods such as genetic engineering) which
may also be treated according to the invention are plants,
such as cotton plants, with altered fiber characteristics. Such
plants can be obtamned by genetic transformation, or by
selection of plants contain a mutation imparting such altered
fiber characteristics and include:

a) Plants, such as cotton plants, containing an altered form
of cellulose synthase genes as described m WO
98/00549

b) Plants, such as cotton plants, containing an altered form
of rsw2 or rsw3 homologous nucleic acids as described
in WO 2004/053219

¢) Plants, such as cotton plants, with increased expression
of sucrose phosphate synthase as described in WO
01/17333

d) Plants, such as cotton plants, with increased expression
of sucrose synthase as described in WO 02/45485
¢) Plants, such as cotton plants, wherein the timing of the
plasmodesmatal gating at the basis of the fiber cell 1s
altered, e.g. through downregulation of fiber-selective
3-1,3-glucanase as described 1n WO 2005/017157, or
as described in EP 08075514.3 or U.S. Patent Appl. No.
61/128,938
1) Plants, such as cotton plants, having fibers with altered
reactivity, e.g. through the expression of N-acetylglu-
cosaminetransierase gene including nodC and chitin
synthase genes as described in WO 2006/1363351
Plants or plant cultivars (that can be obtained by plant
biotechnology methods such as genetic engineering) which
may also be treated according to the invention are plants,
such as oilseed rape or related Brassica plants, with altered
o1l profile characteristics. Such plants can be obtained by
genetic transformation, or by selection of plants contain a
mutation imparting such altered oil profile characteristics
and 1nclude:
a) Plants, such as oilseed rape plants, producing oil having,
a high oleic acid content as described e.g. 1n U.S. Pat.
Nos. 5,969,169, 5,840,946, 6,323,392 or 6,063,947
b) Plants such as oilseed rape plants, producing o1l having
a low linolenic acid content as described 1n U.S. Pat.
No. 6,270,828, 6,169,190, or 5,965,755
¢) Plant such as oilseed rape plants, producing o1l having
a low level of saturated fatty acids as described e.g. 1n
U.S. Pat. No. 5,434,283 or U.S. patent application Ser.
No. 12/668,303
Plants or plant cultivars (that can be obtained by plant
biotechnology methods such as genetic engineering) which
may also be treated according to the invention are plants,
such as oilseed rape or related Brassica plants, with altered
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seed shattering characteristics. Such plants can be obtained
by genetic transformation, or by selection of plants contain
a mutation imparting such altered seed shattering character-
istics and include plants such as oilseed rape plants with
delayed or reduced seed shattering as described i U.S.
Patent Appl. No. 61/135,230 WO09/068313 and WO10/
006732. Particularly useful transgenic plants which may be
treated according to the invention are plants contaiming
transformation events, or combination of transformation
events, that are the subject of petitions for non-regulated
status, in the United States of America, to the Animal and
Plant Health Inspection Service (APHIS) of the United
States Department of Agriculture (USDA) whether such
petitions are granted or are still pending. At any time this
information 1s readily available from APHIS (4700 River
Road Riverdale, Md. 20737, USA), for istance on 1ts
internet  site  (URL  http://www.aphis.usda.gov/brs/no-
t reg.html). On the filing date of this application the peti-
tions for nonregulated status that were pending with APHIS
or granted by APHIS were those listed 1n table B which
contains the following information:

Petition: the i1dentification number of the petition. Tech-
nical descriptions of the transformation events can be
found 1n the individual petition documents which are
obtainable from APHIS, for example on the APHIS
website, by reference to this petition number. These
descriptions are herein incorporated by reference.

Extension of Petition: reference to a previous petition for
which an extension 1s requested.

Institution: the name of the entity submitting the petition.

Regulated article: the plant species concerned.

Transgenic phenotype: the trait conferred to the plants by
the transformation event.

Transformation event or line: the name of the event or
events (sometimes also designated as lines or lines) for
which nonregulated status 1s requested.

APHIS documents: various documents published by
APHIS 1n relation to the Petition and which can be
requested with APHIS.

Additional particularly useful plants containing single
transformation events or combinations of transformation
events are listed for example 1n the databases from various
national or regional regulatory agencies (see for example
http://gmoinio.jrc.1t/gmp_browse.aspx and http:// www.ag-
bios.com/dbase.php).

Particularly useful transgenic plants which may be treated
according to the invention are plants containing transforma-
tion events, or a combination of transtormation events, and
that are listed for example in the databases for various
national or regional regulatory agencies including Event

1143-14A (cotton, 1nsect control, not deposited, described 1n
WO 2006/128569); Event 1143-51B (cotton, 1nsect control,

not deposited, described in WO 2006/128570); Event 1445
(cotton, herbicide tolerance, not deposited, described 1n
US-A 2002-120964 or WO 02/034946); Event 17033 (rice,
herbicide tolerance, deposited as PTA-9843, described in
WO 2010/117737); Event 17314 (rice, herbicide tolerance,
deposited as PTA-9844, described in WO 2010/117733);
Event 281-24-236 (cotton, imsect control-—herbicide toler-
ance, deposited as PTA-6233, described in WO 2005/
103266 or US-A 2005-216969); Event 3006-210-23 (cotton,
insect control—herbicide tolerance, deposited as PTA-6233,
described 1n US-A 2007-143876 or WO 2005/103266);
Event 3272 (corn, quality trait, deposited as PTA-9972,
described 1n WO 2006/0989352 or US-A 2006-230473);
Event 40416 (corn, isect control—herbicide tolerance,

deposited as ATCC PTA-11308, described in WO 2011/
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075593); Event 43A47 (corn, 1msect control—herbicide tol-
erance, deposited as ATCC PTA-11509, described in WO
2011/075395); Event 5307 (corn, msect control, deposited
as ATCC PTA-9561, described in WO 2010/077816); Event
ASR-368 (bent grass, herbicide tolerance, deposited as
ATCC PTA-4816, described 1n US-A 2006-162007 or WO
2004/053062); Event B16 (corn, herbicide tolerance, not
deposited, described 1 US-A 2003-126634); Event BPS-
CV127-9 (soybean, herbicide tolerance, deposited as
NCIMB No. 41603, described in WO 2010/080829); Event
CE43-67B (cotton, insect control, deposited as DSM
ACC2724, described 1n US-A 2009-217423 or WQO2006/
128573); Event CE44-69D (cotton, insect control, not
deposited, described 1n US-A 2010-0024077); Event CE44-
69D (cotton, 1nsect control, not deposited, described in WO
2006/128571); Event CE46-02A (cotton, insect control, not
deposited, described in WO 2006/128572); Event COT102
(cotton, insect control, not deposited, described 1n US-A
2006-130175 or WO 2004/039986); Event COT202 (cotton,
insect control, not deposited, described m US-A 2007-
067868 or WO 2005/054479); Event COT203 (cotton,
insect control, not deposited, described mm WO 2005/
054480); Event DAS40278 (corn, herbicide tolerance,
deposited as ATCC PTA-10244, described in WO 2011/
022469); Event DAS-59122-7 (com, insect control—herbi-
cide tolerance, deposited as ATCC PTA 11384, described 1n
US-A 2006-070139); Event DAS-59132 (corn, 1nsect con-
trol—herbicide tolerance, not deposited, described 1n WO
2009/100188); Event DAS68416 (soybean, herbicide toler-
ance, deposited as ATCC PTA-10442, described in WO
2011/066384 or WO 2011/066360); Event DP-098140-6
(corn, herbicide tolerance, deposited as ATCC PTA-8296,
described 1 US-A 2009-137395 or WO 2008/112019);
Event DP-305423-1 (soybean, quality trait, not deposited,
described 1n US-A 2008-312082 or WO 2008/054747);
Event DP-32138-1 (corn, hybridization system, deposited as
ATCC PTA-9158, described 1n US-A 2009-0210970 or WO
2009/103049); Event DP-356043-5 (soybean, herbicide tol-
erance, deposited as ATCC PTA-8287, described in US-A
2010-0184079 or WO 2008/002872); Event EE-1 (brimal,
insect control, not deposited, described in WO 2007/
091277); Event F1117 (comn, herbicide tolerance, deposited
as ATCC 209031, described 1n US-A 2006-059581 or WO
08/044140); Event GA21 (corn, herbicide tolerance, depos-
ited as ATCC 209033, described 1n US-A 2005-086719 or
WO 98/044140); Event GG25 (corn, herbicide tolerance,
deposited as ATCC 209032, described i US-A 2005-
188434 or WO 98/044140); Event GHB119 (cotton, msect
control—herbicide tolerance, deposited as ATCC PTA-
8398, described in WO 2008/151780); Event GHB614 (cot-
ton, herbicide tolerance, deposited as ATCC PTA-6878,
described 1n US-A 2010-050282 or WO 2007/017186);
Event GJ11 (corn, herbicide tolerance, deposited as ATCC
209030, described 1 US-A 2005-188434 or WO
08/044140); Event GM RZ13 (sugar beet, virus resistance,
deposited as NCIMB-41601, described n WO 2010/
076212); Event H7-1 (sugar beet, herbicide tolerance,
deposited as NCIMB 41158 or NCIMB 41159, described 1n
US-A 2004-172669 or WO 2004/074492); Event JOPLINI1
(wheat, disease tolerance, not deposited, described in US-A
2008-064032); Event LL27 (soybean, herbicide tolerance,
deposited as NCIMB41658, described in WO 2006/108674
or US-A 2008-320616); Event LL35 (soybean, herbicide
tolerance, deposited as NCIMB 41660, described in WO
2006/108675 or US-A 2008-196127); Event LLcotton25
(cotton, herbicide tolerance, deposited as ATCC PTA-3343,
described 1n WO 03/013224 or US-A 2003-097687); Event
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LLRICEO6 (rice, herbicide tolerance, deposited as ATCC-
23352, described 1n U.S. Pat. No. 6,468,747 or WO
00/026345); Event LLRICE601 (rice, herbicide tolerance,
deposited as ATCC PTA-2600, described mm US-A 2008-
2289060 or WO 00/026356); Event LY038 (corn, quality
trait, deposited as ATCC PTA-3623, described 1n US-A
2007-028322 or WO 2005/061720); Event MIR162 (cormn,
isect control, deposited as PTA-8166, described in US-A
2009-300784 or WO 2007/142840); Event MIR604 (corn,
insect control, not deposited, described mm US-A 2008-
167456 or WO 2005/103301); Event MON15985 (cotton,
isect control, deposited as ATCC PTA-2516, described 1n
US-A 2004-250317 or WO 02/100163); Event MONSI0
(corn, insect control, not deposited, described mm US-A
2002-102582); Event MONRS63 (corn, isect control, depos-
ited as ATCC PTA-2605, described in WO 2004/011601 or
US-A 2006-095986); Event MONRS742°/ (corn, pollination
control, deposited as ATCC PTA-7899, described in WO
2011/062904); Event MONR87460 (corn, stress tolerance,
deposited as ATCC PTA-8910, described in WO 2009/
111263 or US-A 2011-0138504); Event MONRS7701 (soy-
bean, insect control, deposited as ATCC PTA-8194,
described 1n US-A 2009-130071 or WO 2009/064652);
Event MONRS7705 (soybean, quality trait—herbicide toler-
ance, deposited as ATCC PTA-9241, described 1n US-A
2010-0080887 or WO 2010/0377016); Event MONRS7708
(soybean, herbicide tolerance, deposited as ATCC PTA9670,
described 1n WO 2011/034°704); Event MONR87754 (soy-
bean, quality trait, deposited as ATCC PTA-9385, described
in WO 2010/024976); Event MONR87769 (soybean, quality
trait, deposited as ATCC PTA-8911, described mm US-A
2011-0067141 or WO 2009/102873); Event MONS88017
(corn, 1nsect control—herbicide tolerance, deposited as
ATCC PTA-5382, described 1n US-A 2008-028482 or WO
2005/059103); Event MONR88913 (cotton, herbicide toler-
ance, deposited as ATCC PTA-4834, described in WO
2004/072235 or US-A 2006-059590); Event MONR89034
(corn, 1nsect control, deposited as ATCC PTA-7453,
described 1n WO 2007/140256 or US-A 2008-260932);
Event MONS9788 (soybean, herbicide tolerance, deposited
as ATCC PTA-6708, described in US-A 2006-282915 or
WO 2006/130436); Event MS11 (oilseed rape, pollination
control—herbicide tolerance, deposited as ATCC PTA-850
or PTA-2485, described in WO 01/031042); Event MSS8
(oilseed rape, pollination control—herbicide tolerance,
deposited as ATCC PTA-730, described in WO 01/0413558
or US-A 2003-188347); Event NK603 (corn, herbicide
tolerance, deposited as ATCC PTA-2478, described in US-A
2007-292854); Event PE-7 (rice, insect control, not depos-
ited, described mn WO 2008/114282); Event RF3 (oilseed
rape, pollination control-—herbicide tolerance, deposited as
ATCC PTA-730, described in WO 01/041558 or US-A
2003-188347); Event R173 (oilseed rape, herbicide toler-
ance, not deposited, described 1n WO 02/036831 or US-A
2008-070260); Event 1227-1 (sugar beet, herbicide toler-
ance, not deposited, described in WO 02/44407 or US-A
2009-265817); Event T25 (corn, herbicide tolerance, not
deposited, described 1n US-A 2001-029014 or WO
01/051654); Event 1T304-40 (cotton, insect control-—herbi-
cide tolerance, deposited as ATCC PTA-8171, described 1n
US-A 2010-077301 or WO 2008/122406); Event 1T342-142
(cotton, insect control, not deposited, described n WO
2006/128568); Event TC1307 (corn, msect control—herbi-
cide tolerance, not deposited, described 1n US-A 2005-
039226 or WO 2004/099447); Event VIP1034 (corn, msect
control—herbicide tolerance, deposited as ATCC PTA-
39235, described in WO 03/052073), Event 32316 (corm,
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insect control-herbicide tolerance, deposited as PTA-11507,
described 1n WO 2011/084632), Event 4114 (corn, insect

control-herbicide tolerance, deposited as PTA-11306,

described in WO 2011/084621).

Among the diseases of plants or crops that can be con-
trolled by the method according to the invention, mention
can be made of:

Powdery mildew diseases such as:

Blumeria diseases, caused for example by Blumeria

graminis,

Podosphaera diseases, caused for example by Podospha-
era leucotricha;

Sphaerotheca diseases, caused for example by Sphaeroth-
eca fuliginea;,

Uncinula diseases, caused for example by Uncinula neca-
lor;

Rust diseases such as:

Gymnosporangium diseases, caused for example by Gym-
nosporangium sabinae;

Hemileia diseases, caused for example by Hemileia vas-
tatrix;

Phakopsora diseases, caused for example by Phakopsora
pachyrhizi or Phakopsora meibomiae;

Puccinia diseases, caused for example by Puccinia recon-
dite, Puccinia graminis or Puccinia striiformis;

Uromyces diseases, caused for example by Uromyces
appendiculatus;
Oomycete diseases such as:

Albugo diseases caused for example by Albugo candida;

Bremia diseases, caused for example by Bremia lactucae;

Peronospora diseases, caused for example by Perono-
spora pisi or P. brassicae;

Phyvtophthora diseases, caused for example by Phy-
tophthora infestans;

Plasmopara diseases, caused for example by Plasmopara
viticola;

Pseudoperonospora diseases, caused for example by
Pseudoperonospora humuli or Pseudoperonospora
cubensis;

Pythium diseases, caused for example by Pyvthium ulti-
MU,

Leatspot, leafl blotch and leaf blight diseases such as:

Alternaria diseases, caused for example by Alternaria
solani;

Cercospora diseases, caused for example by Cercospora
beticola;

Cladiosporum diseases, caused for example by Cladio-
SPOYIUmM CUCUMEVIRUM,

Cochliobolus diseases, caused for example by Cochliobo-
lus sativus (Comidiatorm: Drechslera, Syn: Helmint-
hosporium) or Cochliobolus mivabeanus;

Colletotrichum diseases, caused for example by Col-
letotrichum lindemuthanium;

Cycloconium diseases, caused for example by Cycloco-
nium oleaginum;

Diaporthe diseases, caused for example by Diaporthe
citvi;

FElsinoe diseases, caused for example by Elsinoe fawcettii;

(rloeosporium diseases, caused for example by Gloeospo-
rium laeticolor;

Glomerella diseases, caused for example by Glomerella
cingulata;

Guignardia diseases, caused for example by Guignardia
bidwelli;

Leptosphaeria diseases, caused for example by Lep-
tosphaeria maculans; Leptosphaeria nodorum;
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Magnaporthe diseases, caused for example by Magna-
porthe grisea;

Mvycosphaerella diseases, caused 1lor example by
Mycosphaerella graminicola; Mvycosphaerella
arachidicola; Mycosphaerella fijiensis;

Phaeosphaeria diseases, caused for example by Phae-
osphaeria nodorum;

Pyrenophora diseases, caused for example by Pyreno-
phora teres, or Pyrenophora tritici vepentis;

Ramularia diseases, caused for example by Ramularia
collocygni, or Ramularia areola;

Rhvnchosporium diseases, caused for example by RAyn-
chosporium secalis;

Septoria diseases, caused for example by Septoria apii or
Septoria lycopercisi;

Typhula diseases, caused for example by Tiyphula incar-
nate;

Venturia diseases, caused for example by Venturia
inaequalis;

Root, Sheath and stem diseases such as:

Corticium diseases, caused lfor example by Corticium
graminearum,

Fusarium diseases, caused for example by Fusarium
OXVSPOFUM;

(raeumannomyces diseases, caused for example by Gaeu-
mannomyces graminis;

Rhizoctonia diseases, caused for example by Rhizoctonia
solani;

Sarocladium diseases caused for example by Sarocladium
oryzae;

Sclerotium diseases caused for example by Sclerotium
oryzae;

lapesia diseases, caused for example by Tapesia acufor-
mis;

Thielaviopsis diseases, caused for example by Thielavi-
opsis basicola;

Ear and panicle diseases such as:
Alternaria diseases, caused for example by Alternaria

SPP-.

Aspergillus diseases, caused for example by Aspergillus
flavus;

Cladosporium diseases, caused for example by Cladospo-
rivm Spp.;

Claviceps diseases, caused for example by Claviceps
purpurea;

Fusarium diseases, caused for example by Fusarium
culmorum;

Gibberella diseases, caused for example by Gibberella
zeae;

Monographella diseases, caused 1lor example by

Monographella nivalis,
Smut and bunt diseases such as:
Sphacelotheca diseases, caused for example by Sphace-
lotheca reiliana;
Tilletia diseases, caused for example by Tilletia caries;
Urocystis diseases, caused for example by Urocystis
occulta;
Ustilago diseases, caused for example by Ustilago nuda;,
Fruit rot and mould diseases such as:
Aspergillus diseases, caused for example by Aspergillus
flavus;
Botrytis diseases, caused for example by Botrytis cinerea;
Penicillium diseases, caused for example by Pernicillium
expansum,;
Rhizopus diseases caused by example by Rhizopus stolo-

nifer
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Sclerotinia diseases, caused for example by Sclerotinia
sclevotiorum;

Verticilium diseases, caused for example by FVerticilium
alboatrum;

Seed and soilborne decay, mould, wilt, rot and damping-off >

disecases:

Alternaria diseases, caused for example by Alternaria
brassicicola;

Aphanomyces diseases, caused for example by Aphano-
myces etuteiches;

Ascochyta diseases, caused lfor example by Ascochyvta
lentis;

Aspergillus diseases, caused for example by Aspergillus
flavus;

Cladosporium diseases, caused for example by Cladospo-
rium herbarum;

Cochliobolus diseases, caused for example by Cochliobo-
lus sativus;

(Conmidiatorm: Drechslera, Bipolaris Syn: Helminthospo-
yium);

Colletotrichum diseases, caused for example by Col-
letotrichum coccodes;

Fusarium diseases, caused for example by Fusarium
culmorum;

(ibberella diseases, caused for example by Gibberella
zeae;
Macrophomina diseases, caused for example by Macro-
phomina phaseolina;
Monographella diseases,
Monographella nivalis;

Penicillium diseases, caused for example by Penicillium
expansum,

Phoma diseases, caused for example by Phoma lingam;

Phomopsis diseases, caused for example by Phomopsis
sojae;

Phyvtophthora diseases, caused for example by Phy-
tophthora cactorum;

Pyrenophora diseases, caused for example by Pyreno-
phora graminea;

Pyricularia diseases, caused for example by Pyricularia

caused for example by

oryzae;

Pythium diseases, caused for example by Pythium ulti-
MU,

Rhizoctonia diseases, caused for example by Rhizoctonia
solani;

Rhizopus diseases, caused for example by Rhizopus
oryzae;

Sclevotium diseases, caused for example by Sclerotium
rolfsii;

Septoria diseases, caused for example by Septoria nodo-
YU,

Typhula diseases, caused for example by Liyphula incar-
nate;

Verticillium diseases, caused for example by Verticillium
dahliae;
Canker, broom and dieback diseases such as:
Nectria diseases, caused for example by Nectria galli-
gena,
Blight diseases such as:
Monilinia diseases, caused for example by Monilinia
faxa,
Leaf blister or leaf curl diseases such as:
FExobasidium diseases caused for example by FExoba-
sidium vexans;
laphrina diseases, caused for example by Taphrina defor-
mans;
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Decline diseases of wooden plants such as:

Esca diseases, caused for example by Phaemoniella cla-

mydospora;

Futypa dyeback, caused for example by Eutvpa lata;

(Granoderma diseases caused for example by Ganoderma

boninense;

Rigidoporus diseases caused for example by Rigidoporus

lignosus;
Diseases of Flowers and Seeds such as:

Botrytis diseases caused for example by Botrytis cinerea;
Diseases of Tubers such as:

Rhizoctonia diseases caused for example by Rhizoctonia

solani;

Helminthosporium diseases caused for example by Hel-

minthosporium solani;
Club root diseases such as:
Plasmodiophora diseases, cause for example by Plamo-
diophora brassicae;
Diseases caused by Bacterial Organisms such as:

Xanthomonas species for example Xanthomonas camp-

estris pv. oryzae;

Pseudomonas species for example Pseudomonas syringae

pv. lachrymans;

Erwinia species for example Erwinia amylovora.

The composition according to the imnvention may also be
used against fungal diseases liable to grow on or inside
timber. The term “timber” means all types of species of
wood, and all types of working of this wood intended for
construction, for example solid wood, high-density wood,
laminated wood, and plywood. The method for treating
timber according to the mvention mainly consists in con-
tacting one or more compounds according to the invention
or a composition according to the invention; this includes for
example direct application, spraying, dipping, injection or
any other suitable means.

The dose of active compound usually applied i the
method of treatment according to the invention 1s generally
and advantageously from 10 to 800 g/ha, preferably from 50
to 300 g/ha for applications 1n foliar treatment. The dose of
active substance applied 1s generally and advantageously
from 2 to 200 g per 100 kg of seed, preferably from 3 to 150
g per 100 kg of seed in the case of seed treatment. It 1s
clearly understood that the doses indicated herein are given
as 1llustrative examples of the method according to the
invention. A person skilled in the art will know how to adapt
the application doses, notably according to the nature of the
plant or crop to be treated.

The compounds or mixtures according to the invention
can also be used for the preparation of composition usetul to
curatively or preventively treat human or animal fungal
diseases such as, for example, mycoses, dermatoses,
trichophyton diseases and candidiases or diseases caused by
Aspergillus spp., for example Aspergillus fumigatus.

The present invention further relates to the use of com-
pounds of the formula (I) as herein defined for the control of
phytopathogenic fungi.

The present invention further relates to the use of com-
pounds of the formula (I) as herein defined for the treatment
of transgenic plants.

The present invention further relates to the use of com-
pounds of the formula (I) as herein defined for the treatment
of seed and of seed of transgenic plants.

The present mvention further relates to a process for
producing compositions for controlling phytopathogenic
harmiul fungi, characterized i1n that derivatives of the for-
mula (I) as herein defined are mixed with extenders and/or
surfactants.
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The various aspects of the mvention will now be 1llus-
trated with reference to the following table of compound
examples and the {following preparation or eflicacy
examples.

Table 1 1illustrates 1n a non-limiting manner examples of 3

compounds of formula (I) according to the invention:

(D

S X
7 2 /\ /m 4
| TN
A N \/ 5
\ n
6
T 72?7’
wherein A can be selected i1n the list consisting of the
tollowing groups: A-G1, A-G2, A-G3, A-G4, A-G5, A-G6
and A-G7:
A-(Gl
b
S
F /
7\
\N T
A-G2
I3
R
; /
Ny Cl
A-G3
b
R
b
VA
N
T
A-G4
I R
S /
Example A T 2z 72 Z°
I.1 A-G1 O cyclopropyl H H
[.2 A-G2 O  cyclopropyl H H
.3 A-G1 O cyclopropyl H H
[.4 A-G1 O cyclopropyl H H
I.5 A-G1 O cyclopropyl H H
.6 A-G3 O cyclopropyl H H
[.7 A-G1 O cyclopropyl H H
[.8 A-G2 O  cyclopropyl H H
[.9 A-G1 O cyclopropyl H H
[.10 A-G2 O  cyclopropyl H H
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5-Cl
5-Me
5-F

5-F

5-F
5,6-diCl
5-Cl-6-F
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-continued
A-(G5

A-Gb6

A-G7

wherein * denotes the point of attachment the group A to the
(thio)carbonyl moiety.

In table 1, unless otherwise specified, M+H (Apcl+)
means the molecular 1on peak plus 1 a.m.u. (atomic mass
unit) as observed in mass spectroscopy via positive atmo-
spheric pressure chemical 1onisation.

In table 1, the log P values were determined 1n accordance
with EEC Directive 79/831 Annex V.A8 by HPLC (High
Performance Liquid Chromatography) on a reversed-phase
column (C 18), using the method described below:

Temperature: 40° C.; Mobile phases: 0.1% aqueous for-
mic acid and acetonitrile; linear gradient from 10% acetoni-
trile to 90% acetonitrile.

Calibration was carried out using unbranched alkan-2-
ones (comprising 3 to 16 carbon atoms) with known log P
values (determination of the log P values by the retention
times using linear interpolation between two successive
alkanones). lambda-max-values were determined using UV-
spectra from 200 nm to 400 nm and the peak values of the
chromatographic signals.

In table 1, “position” denotes the point of attachment of
the -L-B residue to the phenyl ring.

TABL.

T
[—

L
\

position B M+ H

logP NMR

380
396
380
414

394
380
398
414
448
448

1.51 tabl
1.56 tabl
2.68 tabl
3.19  tabl

3.04 tabl
2.53  tabl
2.86  tabl
3.00  tabl
3.55  tabl
3.37 tabl

oxetan-3-yl
oxetan-3-yl
2-methyloxiran-2-yl
2-methyloxiran-2-yl
2-methyloxiran-2-yl
2-methyloxiran-2-yl
2-methyloxiran-2-yl
2-methyloxiran-2-yl
2-methyloxiran-2-yl
2-methyloxiran-2-yl

-
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[.1Y

[.19

[.20

[.21

[.22

[.23

[.24

[.25

1.26

[.27
[.28
[.29
[.30
[.31
[.32
[.33
.34
[.35
[.36
[.37
[.38
[.39
1.40
1.41
1.42
1.43

1.44

[.45

1.46
1.47
[.48
1.49
[.50
[.51
[.52
[.53
[.54
[.55
[.56
[.57
[.58
[.59
[.60

[.61

[.62

[.63

[.64

[.65
1.66
1.67
[.68

A-G2
A-Gl

A-Gl
A-(l
A-G2
A-Gl

A-Gl
A-Gl
A-Gl
A-Gl
A-Gl
A-G1l
A-Gl
A-G1l
A-G1l

A-Gl
A-Gl
A-Gl
A-G2
A-G3
A-Gl
A-G4
A-G1l
A-G2
A-G3
A-G2
A-G3
A-Gl
A-G5
A-G4
A-G5
A-G3

A-G1l
A-G2

A-G6

A-G3
A-G2
A-Gl
A-G1l
A-Gl
A-G2
A-Gl
A-G3
A-Gl

A-G2

A-G3

A-G1l

A-G2

© O0O0000QO0O |-

O

O

O

COO00O00O0O00O00O00O00O00O00O00O00O000O00 O

O

COO000O00O00QO00O000O00000 O

o O

O

O

© 0O 00

Zl

cycel
cycl
cycel
cycel
cycel
cycel

opropyl
opropyl
opropyl
opropyl
opropyl
opropyl

49

N
N

cyclopropyl
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cyclopropyl

L

cyclopropyl

L

cyclopropyl
cyclopropyl H
cyclopropyl H
cyclopropyl H

cyclopropyl H

L

cyclopropyl

w

cyclopropyl

cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
cyclopropyl
rel-(1R,2R)-2-
methylcyclopropyl
rel-(1R,2R)-2- H
methylcyclopropyl
rel-(1R,2R)-2- H
methylcyclopropyl
cyclopropyl
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methylcyclopropyl
rel-(1R,2R)-2- H
methylcyclopropyl
rel-(1R,2R)-2- H
methylcyclopropyl
rel-(1R,2R)-2- H
methylcyclopropyl
rel-(1R,2R)-2- H
methylcyclopropyl
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lopropyl
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TABL.

(X),

5.6-diCl
6-F-5-Me
5-Cl-6-F

5-Me

2-Cl

5-Cl

4-Me

2-Cl

5-Cl

5-Cl

5-Me
2-Cl
2-Cl
5-Me
5-Me
5-Me
2-Cl
5-F
5-Cl
2-1Pr
5-Me
5-Me
5-Me
5-Cl
5-F
5-Me
5-Me
5-Me
5-Me
5-Me
5-Me
5-Me
5-Me

2-1Pr
5-Cl

5-Cl
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position

pu
g
pu
2
g
2
5-

5-
pu

pu

5 1-continued

2-met!
2-met!
2-met!
2-met!
2-met]

L

\

2-met

1\
Y.
1\
1\
1\

B

oxiran-2-yl
oxiran-2-yl
loxiran-2-yl
oxiran-2-yl
loxetan-3-yl

1\

oxetan-3-yl

6-oxabicyclo[3.1.0]

hex-1-yl

6-oxabicyclo[3.1.0]

hex-1-yl

6-oxabicyclo[3.1.0]

hex-1-yl

2-methyl-
1,3-dioxolan-2-yl
2-methyl-
1,3-dioxolan-2-yl
7-oxabicyclo[4.1.0]
hept-1-yl
7-oxabicyclo[4.1.0]
hept-1-yl
7-oxabicyclo[4.1.0]
hept-1-yl
8-oxabicyclo[5.1.0]

oct-1-vyl

8-oxabicyclo[5.1.0]

oct-1-yl
3-furyl
3-furyl
3-furyl
2-furyl
2-furyl
2-furyl
2-furyl
2-furyl
2-furyl
2-furyl
3-furyl
3-furyl
3-furyl
2-furyl
2-furyl
2-furyl
3-furyl

3-furyl
3-furyl

2-furyl

1-methyl
1-methyl
1-methyl
1-methyl
1-methyl
1-methyl
1-methyl
1-methyl
1-methyl
1-methyl
1-methyl
1-methyl
1-methyl

-1H-pyrrol-3-yl
-1H-pyrrol-3-yl
-1H-pyrrol-3-yl
-1H-pyrrol-3-yl
-1H-pyrrol-3-yl
-1H-pyrrol-3-yl
-1H-pyrrol-3-yl
-1H-pyrazol-4-yl
-1H-pyrazol-4-yl
-1H-pyrazol-4-yl
-1H-pyrazol-4-yl
-1H-pyrazol-4-yl
-1H-pyrazol-4-yl

1-methyl

-1H-pyrazol-4-yl

1-methyl-1H-pyrazol-4-yl

1-methyl-1H-pyrazol-4-yl

1-methyl-1H-pyrazol-4-yl

1-methyl-1H-pyrazol-4-yl

1-methy.

3-t
3-t

hienyl
hienyl

-1H-pyrazol-4-yl

2-t

hienyl

M+ H

464
412
432
428
394
410
440

440

406

410

424

454

454

420

468

434

408
424
390
406
372
390
450
424
440
406
420
386
404
385
484
371
400

418

434

423
421
437
403
445
417
399
433
404
438
422
434
418
400
432

448

414

432

448

446
440
406
440

logP

3.67
3.17
3.29
3.41
1.94
2.08
3.59

3.60
3.12
2.94
3.25
3.99
3.99
3.48
4.44
3.94

3.33
3.64
3.23
3.46
2.96
3.31
4.01
3.81
4.01
3.44
3.71
3.19
3.55
3.90
4.61
3.44
3.50

3.80

3.92

3.99
3.37
3.71
3.25
3.99
3.55
3.19
3.69
2.34
2.80
2.50
2.71
2.03
2.37
2.96

3.06

2.66

2.82

2.80

3.13
3.99
3.55
4.11
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ta
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le 5
le 5
le 5
le 5
le 5
tabl

table 3

table 5

table 5

table 5

table 5

table 5

tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
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table 5

table 5

table 5
tabl

tabl
tabl
tabl
tabl
tabl
tabl
tabl
tabl
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tabl
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tabl
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table 5

table 5

table 5

table 5

ta
ta
ta
fa
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le 5
le 5
le 5

le 5
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1.69 A-Gl
1.70 A-G3
1.71 A-G3
1.72 A-G3
1.73 A-Gl
1.74 A-Gl
1.75 A-Gl
1.76 A-G2
1.77 A-G2
1.78 A-G2
1.79 A-G2
1.80 A-G2
.81 A-G2
1.82 A-Gl
.83 A-Gl
.84 A-G3
[.85 A-G2
1.86 A-Gl
1.87 A-G3
.88 A-G2
1.89 A-G4
1.90 A-G5
1.91 A-G4
1.92 A-G5
1.93 A-G3
1.94 A-G2
1.95 A-Gl
1.96 A-G6
1.97 A-G6
[.98 A-G7
1.99 A-G7
1.100 A-Gl
1.101 A-Gl
[.102 A-Gl
1.103 A-Gl
1.104 A-Gl
1.105 A-Gl
1.106 A-Gl1
[.107 A-G2
[.108 A-Gl
1.109 A-G3
[.110 A-Gl1
[.111 A-Gl
[.112 A-Gl
[.113 A-Gl
[.114 A-Gl
[.115 A-Gl
[.116 A-G3
[.117 A-G2
[.118 A-Gl
[.119 A-Gl
1.120 A-Gl
[.121 A-Gl1
[.122 A-Gl
[.123 A-Gl
1.124 A-G3
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opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
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cyclopropyl
2-methyl-
cyclopropyl
2-methyl-
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cycl
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cycel
cycl
cycel
cycel
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cycl
cycel
cycel
cycel
cycl
cycl
cycel
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opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl
opropyl

cyclopropyl

cyclopropyl

cyclopropyl

cyclopropyl

cyclopropyl

cyclopropyl

cyclopropyl

cycl
cycl
cycl
cycl
cycl
cycl

lopropyl
lopropyl
lopropyl
lopropyl
lopropyl

lopropyl

51

N
N

C

anppasppauppaniicQpaniasjlaughaniasganias e o s e gasa s e

aw

angasppaupiasiiauiasiiasilaniiasjasas e glaniasiasias e yas o glaas e w

w

aw

w

anipaniiauia s

asjiusiiasiaspasgyaspanpiangaspiasiasiasjasjiasjiasjasjasgas iy BN

aw

angauppaupiasiiasiasiiasilaniiasiasas e glaniiasiasias e o iiasglaas e aw

aw

am

aw

anipaniauia s

TABL.

(X)y

2-Cl
2-Cl
2-Cl
2-Cl
2-Cl
2-Cl
2-Cl
2-Cl
2-Cl
2-Cl
2-Cl

5-F
5-F
5-Cl
5-Cl

2-1Pr
5-Me
5-Me
5-Me
2-1Pr
5-Me
5-F

5-Cl

5-Me
5-Me
5-Me
2-1Pr
5-F
5-Cl
4-F

4-C]
5-Me
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5 1-continued

% L
\
position B
2- 2-thienyl
2- 3-thienyl
2- 2-thienyl
2- 2-thienyl
2- 3-thienyl
2- 2-thienyl
2- 2-thienyl
2- 3-thienyl
2- 2-thienyl
2- 2-thienyl
2- 2-thienyl
2- 3-thienyl
2- 2-thienyl
2- 3-thienyl
5- 2-thienyl
5- 2-thienyl
5- 2-thienyl
2- 3-thienyl
2- 3-thienyl
2- 3-thienyl
5- 3-thienyl
5- 2-thienyl
5- 2-thienyl
5- 3-thienyl
5- 3-thienyl
5- 3-thienyl
5- 3-thienyl
5- 3-thienyl
5- 2-thienyl
5- 3-thienyl
5- 2-thienyl
2- 4-methyl-2-thienyl
2- 4-methyl-2-thienyl
2- 4-methyl-3-thienyl
2- 4-methyl-2-thienyl
2- 4-methyl-3-thienyl
2- 4-methyl-3-thienyl
5- 4-methyl-2-thienyl
2- 4-methyl-3-thienyl
2- 4-methyl-3-thienyl
2- 4-methyl-3-thienyl
5- 4-methyl-3-thienyl
2- 3,5-dimethyl-4,5-dihydro-
1,2-0xazol-5-yl
2- 1,3,5-trimethyl-
1 H-pyrazol-4-yl
2- 1,3,5-trimethyl-
1 H-pyrazol-4-yl
2- 1,3,5-trimethyl-
1 H-pyrazol-4-yl
2- 1,3,5-trimethyl-
1H-pyrazol-4-yl
2- 1,3,5-trimethyl-
1 H-pyrazol-4-yl
2- 1,3,5-trimethyl-
1 H-pyrazol-4-yl
5- 1,3,5-trimethyl-
1H-pyrazol-4-vl
2- 3-methoxy-2-thienyl
2- 3-methoxy-2-thienyl
2- 3-methoxy-2-thienyl
2- 3-methoxy-2-thienyl
2- 3-methoxy-2-thienyl
2- 3-methoxy-2-thienyl

M+ H

406
388
422
388
422
456
422
422
456
422
472
438
438
420
440
422
456
420

402

436

500
421
500
421
422
456
440
439
439
386
386
420
438
438
454
454
420
462
450
434
416
462
435

450

466

432

446

428

462

474

454
436
470
454
470
432

logP

3.64
3.17
3.69
3.25
4.21
4.69
4.29
3.71
4.29
3.78
4.92
4.39
4.49
3.78
4.06
3.68
4.29
3.83

3.48

3.92

4.7%8
4.16
4.91
4.06
3.59
4.16
3.96
4.14
4.26
4.59
4.72
3.99
4.09
3.94
4.51
4.34
3.90
4.93
4.41
4.25
3.83
4.72
2.98

2.66

2.98

2.52

2.71

2.45

2.80

3.23

3.63
3.52
3.99
3.70
4.14
3.46
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le 5
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le 5
le 5
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TABLE 1-continued
% L
\
Example A T 2z 72 77 (X), position B M+H logP NMR
[.125 A-G1 O cyclopropyl H H 3-Me 2- 3-methoxy-2-thienyl 450 3.83 table 5
[.126 A-G2 O cyclopropyl H H 53-Me 2- 3-methoxy-2-thienyl 466 3.99 table 5
[.127 A-Gl1 O rel-(1R,2R)-2- H H 5-Me 2- 3-methoxy-2-thienyl 464 4.21 table 5
methylcyclopropyl
[.128 A-G2 O rel-(1R,2R)-2- H H 5-Me 2- 3-methoxy-2-thienyl 480 4.41 table 5
methylcyclopropyl
[.129 A-Gl1 O cyclopropyl H H 5-F 2- 1-benzofuran-3-yl 458 4.06 table 5
[.130 A-G1 O cyclopropyl H H 35-Cl 2- 1-benzotfuran-3-yl 474 444 table 5
[.131 A-Gl1 O cyclopropyl H H — 2- 1-benzofuran-3-yl 440 3.96 table 5
[.132 A-Gl1 O cyclopropyl H H 2-1Pr 5- 1-benzofuran-3-yl 482 490 table 5
[.133 A-G2 O cyclopropyl H H 5-Me 2- 1-benzofuran-3-yl 470 4.49  table 5
[.134 A-G1 O cyclopropyl H H 53-Me 2- 1-benzofuran-3-yl 454 4.32  table 5
[.135 A-G3 O cyclopropyl H H 5-Me 2- 1-benzofuran-3-yl 436 3.89  table 5
[.136 A-G1 O cyclopropyl H H 5-F 2- 2-chloro-3-thienyl 458 4.04  table 5
[.137 A-G1 O cyclopropyl H H 35-Cl 2- 2-chloro-3-thienyl 474 441 table 5
[.138 A-G1 O cyclopropyl H H — 2- 2-chloro-3-thienyl 440 3.92 table 5
[.139 A-G1 O cyclopropyl H H — 2- 5-chloro-2-thienyl 440 4.32  table 5
1.140 A-G3 O cyclopropyl H H — 2- 5-chloro-2-thienyl 422 3.87 table 5
[.141 A-G2 O cyclopropyl H H — 2- 5-chloro-2-thienyl 456 4.51 table 5
[.142 A-G2 8§ cyclopropyl H H — 2- 5-chloro-2-thienyl 472 5.19  table 5
1.143 A-Gl1 O cyclopropyl H H 2-CI 5- 5-chloro-2-thienyl 474 4.83 table 5
1.144 A-G3 O cyclopropyl H H 2-CI 5- 5-chloro-2-thienyl 456 4.41 table 5
[.145 A-G2 O cyclopropyl H H 2-Cl 5- 5-chloro-2-thienyl 490 5.06 table 5
[.146 A-G> O cyclopropyl H H 5-Cl 2- 5-chloro-2-thienyl 455 4.85 table 5
1.147 A-G4 O cyclopropyl H H 5-Cl 2- 5-chloro-2-thienyl 534 5.68 table 5
[.148 A-G2 O cyclopropyl H H 5-Me 2- 2-chloro-3-thienyl 470 4.44  table 5
[.149 A-G3 O cyclopropyl H H 5>-Me 2- 2-chloro-3-thienyl 436 3.85 table 5
[.150 A-G1 O cyclopropyl H H 5-Me 2- 2-chloro-3-thienyl 454 4.26 table 5
[.151 A-G6 O cyclopropyl H H 2-CI 5- 5-chloro-2-thienyl 473 5.00 table 5
[.152 A-G7 O cyclopropyl H H 2-CI 5- 5-chloro-2-thienyl 420 5.54 table 5
[.153 A-Gl1 O cyclopropyl H H 2-1Pr 5- 1-methyl-1H-indol-3-yl 4935 474 table 5
[.154 A-G1 O cyclopropyl H H 5-F 2- 1-benzothiophen-3-yl 4’74 4.39  table 5
[.155 A-G1 O cyclopropyl H H 3-Cl 2- 1-benzothiophen-3-yl 490 4.74 table 5
[.156 A-G1 O cyclopropyl H H — 2- 1-benzothiophen-3-yl 456 4.27 table 5
[.157 A-G1 O cyclopropyl H H 2-1Pr 5- 1-benzothiophen-3-yl 498 5.17 table 5
[.158 A-G1 O cyclopropyl H H 4-F 2- 1-benzothiophen-3-yl 474 4.44  table 5
[.159 A-G1 O cyclopropyl H H 4-CI 2- 1-benzothiophen-3-yl 490 4.92 table 5
[.160 A-Gl O cyclopropyl H H 53-Me 2- 1-benzothiophen-3-yl 470 4.64 table 5
[.161 A-G3 O cyclopropyl H H 53-Me 2- 1-benzothiophen-3-yl 452 4.15 table 5
[.162 A-G2 O cyclopropyl H H 53-Me 2- 1-benzothiophen-3-yl 486 4.83 table 5
[.163 A-G1 O rel-(1R,2R)-2- H H 3-Me 2- 1-benzothiophen-3-yl 484 498 table 5
methylcyclopropyl
[.164 A-G2 O rel-(1R,2R)-2- H H 53-Me 2- 1-benzothiophen-3-yl 500 5.19 table 5
methylcyclopropyl
[.165 A-G3 O rel-(1R,2R)-2- H H 53-Me 2- 1-benzothiophen-3-yl 466 446 table 5
methylcyclopropyl
[.166 A-G1 O rel-(1R,25)-2- H H 5-Me 2- 1-benzothiophen-3-yl 484 4.92 table 5
methylcyclopropyl
[.167 A-G2 O rel-(1R,25)-2- H H 3-Me 2- 1-benzothiophen-3-yl 500 5.05 table 5
methylcyclopropyl
[.168 A-G1 O cyclopropyl H H — 2- (4,6-dichloro- 486 3.50 table 5
pyrimidin-2-yljoxy
[.169 A-G1 O cyclopropyl H H — 2- (tetrahydro-2H- 424 2.80
pyran-4-yl)oxy
[.170 A-G1 O cyclopropyl H H — 2- [3-chloro-5-(trifluoromethyl)
pyridin-2-yl]sulfanyl
[.171 A-Gl1 O cyclopropyl Me H — 2- (5-chloropyridin-2- 463 3.68
yl)methyl
Note:
Me: methyl;
1Pr: 1sopropyl
Table 2 1illustrates 1n a non limiting manner examples of o (1a)
compounds of formula (Ila) according to the invention, o0 |
: : : 1 - : L (R
wherein L. 1s a direct bond and B™ 1s a substituted or I }/\ /‘a.
non-substituted oxiranyl ring, a substituted or non-substi- | ‘
o . . N o
tuted thienyl ring, a substituted or non-substituted benzoth- - V/ v( X7
ienyl ring, a substituted or non-substituted furan ring, or a 72 3

substituted or non-substituted benzofuran ring,
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In table 2, M+H (Apcl+) and log P are defined as for table
1.

In table 2, “position” denotes the point of attachment of
the -L-B' residue to the phenyl ring.

5
TABLE 2
% L
\
2 3 " | 10
Example Z° Z° (X), position B M+ H logP
IIa.1 H H 3ClI 2- 2-furyl 0.99
IIa.2 H H 3CI 2- 2-thienyl 1.10
[Ia.3 H H — 2- 3-thienyl 230 1.34 15
[1a.4 Me H — 2- 3-thienyl 244 1.42
[Ia.5 H H 53-Cl 2- 3-thienyl 1.12
[Ia.6 H H — 2- 5-chloro-2-thienyl 1.28
I[Ia.7 H H 3-Cl 2- 5-chloro-2-thienyl 1.51 20)

Table 3 illustrates 1n a non limiting manner examples of

compounds of formula (IIb) according to the invention,

wherein [, is a direct bond and B! is a substituted or >

non-substituted oxiranyl ring, a substituted or non-substi-
tuted thienyl ring, a substituted or non-substituted benzoth-
ienyl ring, a substituted or non-substituted furan ring, or a
substituted or non-substituted benzofuran ring

30
X, (IIb)
T .
v ard
7 7’
40

In table 3, M+H (Apcl+) and log P are defined as for table
1.

In table 3, “position” denotes the point of attachment of
the -L-B' residue to the phenyl ring.

45
TABLE 3
% L
\ 1

Example Z° Z? (X), position B M+ H logP 50
IIb.1 H H 2-CI 5- 2-furyl 1.08
IIb.2 H H 2-CI 53- 2-thienyl 1.29
IIb.3 H H 2-Cl 5- 3-thienyl 1.28
[Ib.4 H H 2-CI 53- 5-chloro-2-thienyl 1.58

55

Table 4 illustrates 1n a non limiting manner examples of
compounds of formula (Xa) according to the invention,

wherein Z* and Z> are as herein-defined, A represents A",
X“! represents a halogen atom; substituted or non-substi-
tuted C,-Cg-alkyl; C,-Cq-halogenoalkyl comprising up to 9
halogen atoms which can be the same or different; substi-
tuted or non-substituted C,-C,-cycloalkyl; tr(C,-Cg-alkyl)
s1lyl; substituted or non-substituted C,-Cg-alkoxy; or sub-
stituted or non-substituted C,-C,-alkylsulfanyl, X** g5
represents hydrogen or X“', and U” represents a halogen

atom such as chlorine, bromine or 10dine, or a triflate group,

60
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. (Xa)
X{I
X{Il
|
A\’rN D
o Z¢ 7’
In table 4, M+H (Apcl+) and log P are defined as for table
1.

wherein A can be selected i the list consisting of the
following groups: A-G1.

A-Gl
F
*
F
7N
\N .
TABLE 4
Example A 72 77 Xt X U M+H logP
Xa.l A-Gl H H 2-iPr — 5-Cl 360 3.46
Xa.2 A-Gl H H 2-Et — 5l
Xa.3 A-Gl H H 2CF, — 5l
Xa.4 A-Gl H H 2-CF; 6F 35-Cl
Note:

Et: ethyl; 1Pr: 1sopropyl

Table 5 provides the NMR data (*H) of a selected number

of compounds from table 1.

The '"H-NMR data of selected examples are stated in the
form of 'H-NMR peak lists. For each signal peak, the &
value 1n ppm and the signal intensity in brackets are listed.

Intensity of sharp signals correlates with the height of the
signals 1n a printed example of a NMR spectrum 1n cm and
shows the real relations of signal intensities. From broad
signals several peaks or the middle of the signal and their
relative intensity 1n comparison to the most intensive signal
in the spectrum can be shown.

The "H-NMR peak lists are similar to classical '"H-NMR
prints and contain therefore usually all peaks, which are
listed at classical NMR -interpretation. Additionally they can
show like classical "H-NMR prints signals of solvents,
stereo1somers of the target compounds, which are also object
of the mvention, and/or peaks of impurities. To show com-
pound signals in the delta-range of solvents and/or water the
usual peaks of solvents, for example peaks of DMSO in
DMSO-d6 and the peak of water are shown in our 'H-NMR
peak lists and have usually on average a high intensity.

The peaks of sterecoisomers of the target compounds
and/or peaks of impurities have usually on average a lower
intensity than the peaks of target compounds (for example
with a purity >90%). Such stereoisomers and/or impurities
can be typical for the specific preparation process. Therefore
their peaks can help to recognize the reproduction of our
preparation process via “side-products-fingerprints”.

An expert, who calculates the peaks of the target com-
pounds with known methods (MestreC, ACD-simulation,
but also with empirically evaluated expectation values), can




S7

1solate the peaks of the target compounds as needed option-
ally using additional intensity filters. This 1solation would be
similar to relevant peak picking at classical "H-NMR inter-

pretation.
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Database Number 564025.
TABLE 5

NMR peak lists

Example

[.1

[.2

[.3

L.4

L5

L.6

L7

Solvent

CDCl,

DMSO-
d6

DMSO-
d6

CDCl,

CDCl,

CDCl,

CDCl,

Frequency
(Mhz)

250

400

500

500

300

300

400

IT-NMR

7.2603 (23.03); 7.2507 (2.23); 7.2334 (3.16); 7.2186 (0.64); 7.2082 (0.72); 7.1897
(4.43); 7.1794 (2.18); 7.1696 (5.21); 7.1533 (4.18); 7.1406 (3.36); 7.1055 (0.49);
7.0893 (2.54); 7.0729 (1.94); 7.0536 (1.25); 6.9259 (6.30); 6.7111 (3.10); 4.5321
(1.39); 4.5140 (1.24); 4.4909 (2.41); 4.4735 (2.79); 4.4005 (2.54); 4.3636 (2.89);
43575 (2.25); 4.3215 (1.82); 3.9602 (2.38); 3.8994 (3.57); 3.8404 (16.00); 3.6650
(3.70); 3.6042 (2.47); 3.1925 (3.38): 3.1771 (1.34); 3.1526 (3.62); 2.8133 (1.27);
2.7931 (2.16); 2.7619 (1.83); 2.7437 (1.02); 1.8466 (0.54); 1.8242 (1.27); 1.8058
(2.32); 1.7863 (1.31); 1.7665 (0.64); 1.5642 (11.51); 1.2665 (2.30); 0.9074 (0.63);
0.8819 (2.03); 0.8543 (0.71); 0.5486 (1.18); 0.5277 (3.47); 0.5191 (3.96); 0.5130
(2.87); 0.5013 (4.63); 0.4931 (4.09); 0.4793 (3.26); 0.4697 (2.71); 0.4595 (1.91);
0.4406 (2.13); 0.4263 (1.70); 0.4078 (1.36); 0.3986 (0.60); 0.3904 (0.62); 0.3759
(0.40); 0.0700 (0.45); 0.0128 (0.57); =0.0002 (14.42); -0.0134 (0.43)

7.2994 (1.59); 7.2877 (2.13); 7.2801 (2.19); 7.2706 (1.78); 7.1918 (3.25); 7.1837
(4.40); 7.1740 (3.65); 7.1369 (4.80); 7.0032 (1.33); 5.7708 (4.82); 4.4065 (0.92);
43975 (1.05); 4.3808 (2.00); 4.3713 (1.96); 4.3422 (1.78); 4.3181 (2.34); 4.2931
(0.93); 3.9225 (16.00); 3.8950 (2.07); 3.8570 (2.52); 3.6026 (2.51); 3.5648 (1.98);
3.3475 (21.85); 3.3244 (0.75); 3.1860 (1.38); 3.1740 (1.37); 3.1483 (1.87); 3.1175
(1.75); 2.7515 (1.45); 2.7442 (1.51); 2.7234 (1.36); 2.7162 (1.29); 2.5111 (42.60);
1.8171 (1.78); 0.4935 (1.81); 0.4793 (2.06); 0.4555 (1.12); 0.4295 (0.93); 0.4207
(1.05); 0.3936 (1.50); 0.3066 (1.40)

0.6384 (2.36); 7.3995 (3.46); 7.3969 (3.55); 7.3852 (4.55); 7.3822 (4.71); 7.3516
(0.60); 7.3447 (1.05); 7.3312 (5.78); 7.3185 (4.29); 7.3154 (4.02); 7.3038 (3.94);
7.3003 (3.36); 7.2949 (3.57); 7.2920 (3.97); 7.2800 (3.97); 7.2776 (4.02); 7.2652
(1.46); 7.1566 (4.60); 7.1424 (3.84); 7.1170 (1.25); 7.1106 (3.55); 7.1048 (1.20);
7.0975 (0.99); 7.0029 (7.07); 6.9894 (1.88); 6.8951 (3.57); 6.8817 (0.94); 4.8943
(1.19); 4.8619 (1.94); 4.7952 (0.63); 4.7737 (4.53); 4.7649 (2.19); 4.7417 (4.09);
4.7103 (0.53); 4.0645 (0.44); 4.0565 (0.46); 4.0504 (0.95); 4.0363 (0.88); 4.0253
(0.37); 4.0220 (0.35); 3.8243 (13.53); 3.8029 (6.99); 3.7804 (0.42); 3.3129
(105.38); 3.2891 (16.75); 3.0316 (4.75); 3.0213 (5.25); 2.8411 (3.93); 2.8311
(3.86); 2.6484 (0.68); 2.6443 (0.57); 2.6149 (0.56); 2.5991 (0.36); 2.584% (0.33);
2.5525 (0.80); 2.5202 (32.84); 2.5168 (67.60); 2.5133 (92.23); 2.5097 (67.03);
2.3744 (0.56); 2.0008 (2.67); 1.7142 (0.35); 1.5686 (16.00); 1.3573 (0.40); 1.3436
(4.63); 1.3296 (4.59); 1.3122 (0.38); 1.2723 (0.87); 1.2545 (2.63); 1.2026 (1.03);
1.1884 (1.72); 1.1741 (0.87); 0.8860 (0.65); 0.8723 (1.67); 0.8670 (0.89); 0.8581
(0.87); 0.8530 (0.55); 0.6879 (5.11); 0.6746 (5.51); 0.6396 (0.48): 0.6059 (1.70);
0.5987 (2.00); 0.5913 (1.63); 0.5750 (3.56); 0.5686 (3.59)

7.3528 (3.69); 7.3364 (4.80); 7.2646 (51.88); 7.2511 (0.43); 7.2398 (3.53); 7.2356
(3.82); 7.2234 (2.62); 7.2192 (2.98); 7.1634 (5.24); 7.1597 (4.72); 7.0528 (0.32);
6.9732 (1.06); 6.8639 (2.16); 6.7545 (1.10); 5.3051 (9.73); 4.9418 (0.73); 4.9107
(1.94); 4.8778 (2.00); 4.8465 (0.77); 3.8466 (12.44); 3.0045 (4.18); 2.9939 (4.78);
2.8686 (2.64); 2.8590 (2.17); 2.5836 (0.33); 1.6250 (16.00); 1.5777 (30.04);
1.2522 (0.77); 0.7083 (2.57); 0.6951 (3.12); 0.6711 (2.51); 0.6643 (2.32); 0.6580
(2.28); 0.6485 (2.04); 0.6378 (1.18); 0.0768 (0.39); 0.0697 (8.80); 0.0624 (0.35);
0.0063 (1.42); —=0.0002 (34.47); —0.0068 (1.29)

16.8730 (0.33); 7.4203 (0.33); 7.2992 (10.37); 7.1056 (3.68); 7.0220 (4.93);
6.9124 (2.08); 6.7333 (1.10); 4.9992 (0.93); 4.9558 (2.43); 4.9207 (2.53); 4.8599
(0.89); 4.8372 (0.53); 4.7848 (0.34); 4.5739 (0.50); 4.4074 (0.35); 4.1430 (0.43);
4.1193 (0.33); 4.0885 (0.33); 3.8704 (11.32); 3.0135 (3.70); 2.9011 (4.13); 2.5090
(0.48); 2.4435 (1.09); 2.3489 (16.00); 2.2212 (0.39); 2.0838 (1.37); 2.0530 (0.38);
1.9422 (0.32); 1.7524 (0.58); 1.6536 (13.23); 1.5954 (56.89); 1.5478 (0.59);
1.4996 (0.42); 1.4890 (0.36); 1.4457 (0.48); 1.2938 (2.50); 1.1232 (0.32); 0.9206
(0.89); 0.8148 (0.48); 0.7579 (0.96); 0.6899 (8.46); —3.4594 (0.32)

7.7871 (0.94); 7.3860 (2.03); 7.3668 (2.21); 7.3578 (2.39): 7.3386 (2.29); 7.2899
(1.07); 7.2809 (1.91); 7.1080 (2.06); 6.9511 (1.04); 6.9425 (1.21); 6.9240 (2.71);
6.9150 (2.24); 6.8957 (0.96); 6.8871 (1.06); 6.8471 (1.66); 6.8391 (1.43); 6.8141
(1.68); 6.8060 (1.41); 4.9821 (0.99); 4.9285 (3.58); 4.8915 (2.66); 4.8378 (0.74);
3.9788 (12.07); 3.9289 (0.38); 2.9906 (3.45); 2.9730 (4.55); 2.8994 (0.51); 2.8858
(1.12); 2.8760 (1.55); 2.8634 (3.95); 2.8491 (2.86); 2.8277 (0.71); 2.0428 (1.15);
1.6147 (16.00); 1.2814 (0.33); 1.2576 (0.64); 0.8184 (0.38); 0.7888 (2.90); 0.7665
(3.80); 0.7479 (1.82); 0.7414 (1.42); 0.7165 (2.92); 0.7087 (2.88); 0.7023 (2.91);
0.6890 (1.45); 0.6746 (0.81); 0.6637 (0.72); 0.0771 (0.54); —0.0002 (0.97)

7.3903 (2.12); 7.3759 (2.37); 7.3692 (2.40); 7.3548 (2.28); 7.2875 (1.51); 6.9981

(1.29); 6.9550 (1.25); 6.9484 (1.49); 6.9343 (2.22); 6.9277 (2.66); 6.9135 (1.15);

6.9069 (1.42); 6.8928 (2.20); 6.8865 (1.78); 6.8675 (2.74); 6.8616 (4.28); 6.7250

(1.34); 4.9635 (0.68); 4.9237 (2.29); 4.8945 (2.26); 4.8547 (0.66); 3.8379 (12.10);
2.9982 (3.95); 2.9850 (4.76); 2.9000 (1.02); 2.8726 (2.43); 2.8597 (1.91); 2.0435

(0.48); 1.6268 (16.00); 1.2755 (0.37); 1.2638 (0.64); 1.2581 (0.69); 0.8805 (0.91);
0.8629 (0.39); 0.7103 (2.39); 0.6939 (3.04); 0.6769 (1.89); 0.6537 (2.72); 0.6284

(0.85); 0.6197 (0.58); 0.0811 (0.50); —0.0002 (1.02)

Further details of NMR-data description with peak lists
can be found 1n the publication “Citation of NMR Peaklist
Data within Patent Applications™ of the Research Disclosure
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TABLE 5-continued

NMR peak lists

Example

[.8

[.9

[.10

[.11

[.12

[.13

[.14

[.15

[.16

[.17

Solvent

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

DMSO-
dé6

CDCl,

Frequency
(Mhz)

400

300

500

500

300

300

300

250

400

500

IH-NMR

7.3810 (1.96); 7.3668 (2.46); 7.3610 (2.68); 7.3467 (2.17); 7.2808 (4.24); 7.0151
(3.46); 7.0088 (3.99); 6.9899 (3.52); 6.9836 (3.98); 6.9515 (2.84); 6.9449 (2.40);
6.9308 (5.19); 6.9242 (4.43); 6.9102 (3.56); 6.9035 (2.44); 6.7768 (2.95); 6.6398
(1.48); 4.9653 (1.57); 4.9283 (1.58); 4.1465 (0.34); 4.1286 (1.05); 4.1108 (1.06);
4.0929 (0.39); 3.9243 (16.00); 3.8783 (0.59); 3.8580 (0.50); 3.0128 (3.08); 2.9999
(3.81); 2.9300 (2.13); 2.9178 (1.80); 2.8919 (3.36); 2.8795 (2.87); 2.0445 (4.83);
1.6396 (15.65); 1.5210 (0.35); 1.2761 (1.75); 1.2583 (3.64); 1.2404 (1.43); 0.8975
(0.75); 0.8807 (2.18); 0.8630 (1.03); 0.6010 (8.12); 0.5843 (5.26); 0.0777 (1.49); —0.0002
(2.81)

7.4530 (2.69); 7.4252 (5.26); 7.3694 (4.85); 7.3416 (2.73); 7.2996 (0.82); 7.1060
(1.53); 6.9242 (3.25); 6.7423 (1.65); 5.1236 (0.44); 5.0745 (4.65); 5.0657 (5.09);
5.0167 (0.52); 3.8173 (10.75); 3.0374 (2.57); 3.0201 (4.05); 2.9672 (2.33); 2.9501
(1.54); 2.6532 (0.50); 2.0094 (2.03); 1.6222 (16.00); 0.7063 (0.48): 0.6760 (0.81);
0.6526 (0.49); 0.6430 (0.60); 0.6020 (1.95); 0.5852 (1.84); 0.5791 (2.01); 0.5603
(1.13); 0.5520 (1.00); 0.5374 (0.60); 0.5220 (0.55); 0.0842 (0.47); —0.0002 (0.34)
7.3506 (1.27); 7.3343 (1.99); 7.3195 (1.56); 7.2606 (10.07); 7.2216 (1.32); 7.2055
(0.95); 7.1913 (0.35); 6.8684 (1.34); 6.7591 (2.82); 6.6498 (1.45); 3.8961 (2.39);
3.8865 (16.00); 3.0364 (1.37); 3.0269 (1.45); 2.9285 (0.84); 2.8399 (0.40); 1.9997
(5.81); 1.8279 (1.14); 1.6494 (6.86); 1.2583 (0.33); 0.6238 (1.17); 0.5778 (0.81);
0.5732 (0.82); 0.5647 (0.91); 0.5611 (0.86); 0.5521 (0.82); 0.5398 (0.57); —0.0002
(6.43)

7.4438 (2.03); 7.4271 (2.86); 7.3603 (0.44); 7.3513 (1.14); 7.3438 (0.65); 7.3346
(0.86); 7.3262 (2.18); 7.2599 (19.96); 6.9129 (0.46); 6.8881 (1.01); 6.7786 (2.13);
6.6692 (1.11); 5.2961 (0.42); 4.0689 (0.35); 3.8924 (16.00); 3.3576 (0.34); 3.3384
(0.35); 3.0547 (1.30); 3.0446 (1.44); 2.9250 (0.93); 2.9169 (0.85); 2.7708 (0.35);
1.9999 (13.81); 1.8374 (1.99); 1.7973 (1.10); 1.6527 (0.36); 1.6269 (8.07); 1.5519
(3.66); 1.2574 (0.34); 0.4860 (0.41); 0.4473 (1.25); 0.3271 (0.33); 0.3197 (0.38);
0.3152 (0.39); 0.3116 (0.39); 0.3075 (0.41); 0.0063 (0.55); —0.0002 (12.18); —0.0069
(0.42)

0.6302 (0.46); 7.2736 (2.91); 7.1685 (0.67); 7.1444 (7.62); 7.1257 (2.33); 7.1042
(1.48); 7.0880 (0.46); 7.0399 (0.36); 7.0202 (0.38); 6.9225 (2.33); 6.9026 (0.35);
6.8580 (0.44); 6.7407 (1.14); 4.9522 (5.55); 4.7434 (0.33); 3.8056 (13.24); 2.9871
(2.72); 2.9696 (3.86); 2.8898 (2.14); 2.8725 (1.62); 2.6298 (0.56); 2.2978 (0.83);
2.2845 (1.34); 2.2666 (12.09); 2.2592 (10.18); 2.0070 (1.77); 1.7954 (1.01);
1.6145 (16.00); 1.5315 (0.37); 1.3877 (0.82); 1.3644 (0.81); 1.2583 (0.53); 0.7031
(0.99); 0.6802 (2.26); 0.6599 (3.88); 0.6393 (4.28); 0.6036 (0.70); 0.0753 (0.99); —0.0002
(1.47)

R.0202 (1.64); 7.3723 (1.44); 7.3481 (1.82); 7.3446 (2.33); 7.3206 (2.22); 7.2639
(15.65); 7.2397 (2.56); 7.2355 (2.38); 7.2118 (1.59); 7.2076 (1.55); 7.0775 (1.43);
6.8957 (3.02); 6.7140 (1.50); 5.0291 (0.84); 4.9798 (2.71); 4.9388 (2.73); 4.8893
(0.85); 3.8264 (0.35); 3.8097 (11.04); 3.0089 (2.80); 2.9917 (3.85); 2.9589 (14.30);
2.9008 (2.33); 2.8861 (13.85); 2.8846 (13.40); 2.7271 (0.43); 2.6996 (0.58);
2.2361 (0.50); 1.6266 (16.00); 1.5965 (1.05); 1.2556 (0.78); 0.7193 (1.03); 0.7041
(3.13); 0.6836 (3.98); 0.6577 (1.58); 0.6456 (1.10); 0.6157 (0.54); 0.0697 (7.15);
0.0574 (0.33); 0.0106 (0.41); —0.0002 (14.06); —0.0111 (0.65)

0.6562 (0.33); 7.3044 (1.85); 7.2782 (3.38); 7.2656 (8.28); 7.2198 (3.02); 7.1936
(1.67); 7.1316 (1.26); 6.9496 (2.45); 6.7677 (1.24); 5.0765 (6.69); 5.0073 (0.53);
3.8092 (10.73); 3.0142 (2.35); 2.9967 (3.77); 2.9425 (2.06); 2.9251 (1.38); 2.6075
(0.33); 2.5720 (0.42); 2.4180 (1.02); 2.3970 (16.00); 2.3641 (1.36); 1.7807 (0.78);
1.6056 (15.61); 1.5581 (0.35); 1.3900 (0.65); 1.3667 (0.56); 1.2816 (0.44); 1.2561
(0.94); 0.6669 (0.67); 0.6571 (0.68); 0.6233 (0.56); 0.6045 (0.41); 0.5861 (0.33);
0.5408 (2.38); 0.5236 (2.44); 0.0712 (2.75); —0.0002 (3.97)

7.3280 (1.07); 7.3124 (1.30); 7.2915 (1.76); 7.2598 (7.72); 7.2102 (0.50); 7.1882
(2.43); 7.1713 (2.15); 7.1608 (2.09); 7.1519 (2.60); 7.1324 (0.54); 7.0785 (1.70);
7.0545 (2.42); 7.0433 (0.89); 6.8398 (3.18); 6.6252 (1.54); 4.3804 (0.68); 4.3378
(4.89); 4.3255 (4.56); 4.2830 (0.63); 3.9177 (1.30); 3.8577 (2.42); 3.8328 (10.27);
3.7082 (2.49); 3.6485 (1.45); 3.1092 (1.67); 3.0629 (1.93); 2.5253 (2.38); 2.4791
(2.05); 1.8085 (0.34); 1.7935 (0.70); 1.7828 (0.94); 1.7678 (1.37); 1.7537 (0.82);
1.7437 (0.78); 1.7275 (0.44); 1.5681 (4.39); 1.5472 (0.43); 1.3196 (16.00); 1.2657
(4.18); 1.1608 (0.91); 0.9066 (1.11); 0.8817 (3.12); 0.8540 (1.17); 0.5343 (0.35);
0.4988 (2.87); 0.4726 (3.06); 0.4576 (1.01); 0.4499 (1.34); 0.4268 (1.65); 0.4073
(1.95); 0.3912 (1.46); 0.3708 (0.70); 0.3566 (0.42); —0.0002 (4.85)

74708 (1.02); 7.4547 (1.24); 7.2664 (0.36); 7.2473 (1.76); 7.2382 (1.72); 7.2289
(2.06); 7.2101 (0.48); 7.1775 (2.13); 7.1638 (0.91); 7.0432 (1.60); 6.9097 (0.80);
44148 (1.22); 4.3886 (1.91); 4.3050 (1.85); 4.2787 (1.19); 3.9666 (9.65); 3.8887
(1.02); 3.8513 (1.55); 3.7216 (1.59); 3.6841 (1.06); 3.4025 (16.00); 3.3790 (0.49);
3.1161 (1.25); 3.0877 (1.38); 2.5663 (23.90); 2.5295 (1.44); 2.1408 (0.41); 1.8456
(0.80); 1.8380 (1.00); 1.8304 (0.82); 1.3586 (8.77); 0.5177 (1.24); 0.4187 (0.47);
0.3865 (0.94); 0.3485 (0.91); —0.0002 (0.86)

7.3443 (4.52); 7.3278 (6.10); 7.2738 (4.40); 7.2697 (5.22); 7.2587 (17.14); 7.2377
(3.82); 7.2334 (3.16); 7.2212 (2.85); 7.2168 (2.45); 6.9553 (1.71); 6.8460 (3.56);
6.7367 (1.82); 5.2943 (6.11); 4.7998 (4.63); 3.8134 (16.00); 3.5024 (6.35); 2.7635
(0.74); 2.1940 (0.44); 2.1738 (0.49); 2.1666 (2.08); 2.1600 (0.47); 2.1519 (4.08);

2.1466 (4.76); 2.1340 (3.87); 2.1304 (3.26); 2.1240 (1.05); 2.1180 (2.12); 2.1072
(0.79); 2.1016 (2.28); 2.0901 (2.36); 2.0744 (2.49); 1.8134 (0.67); 1.8112 (0.67);
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1.7966 (1.05); 1.7939 (1.30); 1.7903 (0.95); 1.7857 (0.67); 1.7833 (0.63); 1.7757
(1.27); 1.7734 (1.32); 1.7689 (1.09); 1.7663 (1.21); 1.7629 (0.74); 1.7486 (1.30);
1.7463 (1.25); 1.7383 (0.89); 1.7338 (0.91); 1.7248 (0.76); 1.7205 (0.98); 1.7135
(1.06); 1.7091 (1.23); 1.6968 (1.31); 1.6825 (0.67); 1.6785 (0.65); 1.6182 (0.51);
1.6016 (0.95); 1.5981 (0.79); 1.5941 (0.53); 1.5858 (0.78); 1.5821 (1.41); 1.5779
(1.17); 1.5739 (0.83); 1.5656 (0.89); 1.5616 (1.16); 1.5573 (1.20); 1.5533 (0.59);
1.5430 (8.41); 1.5367 (0.85); 1.5200 (0.37); 0.6541 (5.34); 0.6487 (5.42); 0.0063
(0.57); —0.0002 (15.35); —0.0068 (0.75)

1.20 DMSO- 400 7.5221 (5.61); 7.5185 (5.67); 7.5035 (6.73); 7.4995 (6.87); 7.4593 (0.74); 7.4402

dé (0.76); 7.3192 (2.23); 7.3048 (5.61); 7.3008 (5.60); 7.2865 (5.68); 7.2821 (5.28);

7.2766 (5.69); 7.2723 (6.35); 7.2577 (6.20); 7.2540 (6.75); 7.2393 (2.56); 7.2357
(2.36); 7.2054 (0.38); 7.1905 (0.38); 7.1380 (6.16); 7.1222 (9.73); 6.9877 (11.17);
6.8531 (5.54); 4.8923 (10.87); 4.0560 (1.12); 4.0382 (2.86); 4.0283 (3.67); 4.0201
(5.82); 4.0099 (10.47); 3.9943 (5.14); 3.9791 (1.56); 3.9750 (1.45); 3.9698 (1.18);
3.9601 (0.93); 3.9310 (0.67); 3.9145 (0.65); 3.8169 (16.00); 3.7060 (0.72); 3.6630
(8.67); 3.6480 (4.10); 3.6283 (1.23); 3.3064 (72.61); 3.2566 (0.45); 2.8540 (1.67);
2.6779 (0.51); 2.6737 (0.96); 2.6690 (1.46); 2.6644 (1.11); 2.5486 (0.51); 2.5225
(3.89); 2.5177 (6.53); 2.5091 (80.68); 2.5046 (169.46); 2.5000 (235.65); 2.4955
(173.85); 2.4910 (88.61); 2.4505 (3.63); 2.3783 (0.44); 2.3315 (1.16); 2.3269
(1.58); 2.3223 (1.22); 2.0273 (0.63); 2.0168 (0.52); 1.9876 (9.91); 1.6361 (13.66);
1.6128 (6.56); 1.2478 (0.72); 1.1923 (2.79); 1.1745 (5.68); 1.1567 (2.86); 0.8584
(1.05); 0.8406 (0.41); 0.6652 (6.77); 0.6516 (7.11); 0.5992 (0.59); 0.5151 (6.80);
0.3743 (0.39); 0.3693 (0.62); 0.3598 (0.48); 0.3531 (0.49); 0.2698 (0.65); 0.2613
(0.63); 0.2559 (0.46); —0.0002 (1.32)

1.21 DMSO- 400 7.3913 (1.90); 7.3716 (2.13); 7.3190 (3.44); 7.1251 (1.31); 7.1158 (2.35); 7.0920

d6 (2.13); 7.0671 (1.33); 7.0473 (1.18); 7.0217 (3.19); 7.0019 (2.18); 6.9905 (2.68);

6.9816 (3.67); 6.9276 (2.27); 6.8558 (1.30); 6.8470 (1.80); 4.8438 (3.52); 4.0560
(0.64); 4.0383 (1.99); 4.0204 (2.40); 4.0117 (1.72); 3.9960 (5.42); 3.9803 (2.01);
3.9602 (0.40); 3.9555 (0.40); 3.8148 (6.80); 3.6618 (3.30); 3.6474 (2.73); 3.3062
(41.44); 2.8233 (0.77); 2.6736 (0.59); 2.6691 (0.78); 2.6645 (0.59); 2.5504 (0.36);
2.5225 (1.86); 2.5090 (47.29); 2.5046 (96.98); 2.5000 (131.41); 2.4956 (92.78);
24911 (43.51); 2.4549 (0.65); 2.4504 (0.71); 2.3314 (0.64); 2.3269 (0.89); 2.3224
(0.66); 2.2861 (16.00); 2.2557 (11.43); 2.0274 (0.50); 2.0168 (0.43); 1.9876 (7.78);
1.6151 (6.36); 1.5897 (1.75); 1.2793 (0.57); 1.2476 (2.78); 1.1923 (2.18); 1.1745
(4.31); 1.1567 (2.08); 0.8752 (1.22); 0.8585 (4.18); 0.8408 (1.63); 0.6518 (3.26);
0.6382 (3.36); 0.5077 (3.25); —0.0002 (0.67)

1.22 CDCl, 500 7.3358 (4.20); 7.3194 (5.93); 7.2616 (10.84); 7.2596 (6.13); 7.2419 (4.04); 7.2375
(3.00); 7.2255 (2.82); 7.2211 (2.33); 6.9601 (1.81); 6.8508 (3.79); 6.7415 (1.94);
5.2943 (10.15); 4.8338 (0.39); 4.7936 (3.01); 4.7628 (0.60); 3.8137 (16.00);
3.0179 (3.20); 2.7554 (0.75); 2.2411 (0.90); 2.2303 (1.16); 2.2242 (1.10); 2.2124
(1.89); 2.2007 (1.71); 2.1945 (1.56); 2.1835 (1.62); 2.0928 (1.00); 2.0818 (1.87);
2.0712 (1.26); 2.0633 (0.79); 2.0519 (1.34); 2.0416 (0.84); 2.0125 (0.32); 1.9972
(1.43); 1.9941 (1.51); 1.9911 (1.46); 1.9848 (2.61); 1.9811 (3.58); 1.9772 (3.08);
1.9692 (2.67); 1.9657 (2.65); 1.9602 (1.52); 1.9462 (0.37); 1.9433 (0.38); 1.9402
(0.34); 1.6163 (0.33); 1.6062 (0.43); 1.6042 (0.40); 1.5992 (0.57); 1.5952 (0.90);
1.5905 (1.04); 1.5853 (1.09); 1.5780 (4.70); 1.5732 (1.67); 1.5686 (1.86); 1.5635
(1.63); 1.5569 (1.90); 1.5517 (1.28); 1.5462 (1.59); 1.5415 (1.49); 1.5311 (1.08);
1.5198 (0.60); 1.5153 (0.52); 1.4897 (0.56); 1.4784 (1.02); 1.4747 (1.12); 1.4703
(0.76); 1.4640 (1.21); 1.4587 (1.15); 1.4529 (1.02); 1.4471 (1.11); 1.4391 (0.69);
1.4322 (0.55); 1.3492 (0.37); 1.3419 (0.43); 1.3348 (0.47); 1.3323 (0.49); 1.3275
(0.87); 1.3213 (0.85); 1.3153 (0.73); 1.3117 (1.00); 1.3074 (1.06); 1.3048 (0.95);
1.3017 (0.79); 1.2989 (0.86); 1.2960 (0.79); 1.2908 (0.82); 1.2852 (0.76); 1.2817
(0.62); 1.2786 (0.4%); 1.2704 (0.32); 1.2684 (0.32); 1.2645 (0.44); 0.6493 (5.86); —0.0002
(6.87); —0.0068 (0.36)

1.23 CDCl, 300 7.3328 (4.05); 7.3055 (6.65); 7.2705 (4.68); 7.2279 (3.65); 7.2209 (4.11); 7.2006
(2.16); 7.1936 (2.68); 7.1375 (5.34); 7.1310 (4.67); 7.0394 (1.65); 6.8574 (3.40);
6.6755 (1.71); 5.2999 (15.52); 4.9331 (1.17); 4.8801 (2.32); 4.7826 (3.34); 4.7298
(1.68); 3.8432 (16.00); 3.1759 (2.94); 2.8685 (1.33); 2.1698 (0.52); 2.1477 (1.20);
2.1283 (1.44); 2.0975 (2.47); 2.0781 (2.99); 2.0574 (1.98); 2.0466 (1.24); 2.0374
(1.80); 2.0267 (1.81); 2.0161 (1.10); 2.0056 (1.16); 1.9959 (0.55); 1.9862 (0.68);
1.9753 (0.73); 1.9591 (0.99); 1.9401 (1.47); 1.9188 (1.02); 1.8886 (0.98); 1.8684
(0.63); 1.6631 (2.13); 1.6505 (0.35); 1.6258 (0.72); 1.6057 (1.25); 1.5945 (1.43);
1.5853 (1.67); 1.5761 (1.88); 1.5581 (1.92); 1.5515 (1.81); 1.5396 (1.27); 1.5284
(1.63); 1.5072 (0.76); 1.4831 (0.73); 1.4617 (1.41); 1.4522 (1.39); 1.4285 (1.94);
1.4164 (1.69); 1.4070 (1.87); 1.3962 (1.41); 1.3833 (1.22); 1.3621 (0.79); 1.2573
(0.65); 0.7037 (3.05); 0.6803 (3.91); 0.6661 (4.05); 0.6487 (4.51); 0.6119 (0.81); -0.0002
(3.87)

1.24 CDCl, 300 7.3980 (2.51); 7.3919 (2.11); 7.3855 (2.08); 7.3770 (2.92); 7.3682 (3.86); 7.2968
(0.51); 7.2896 (1.05); 7.2730 (7.16); 7.2647 (6.80); 7.2531 (11.62); 7.2417 (7.55);
7.2342 (4.68); 7.2169 (1.32); 7.2098 (0.68); 7.1976 (0.44); 7.1879 (0.69); 7.1733
(4.14); 7.1641 (3.24); 7.1555 (1.93); 7.1489 (2.13); 7.1436 (2.62); 7.0610 (1.14);
6.8791 (2.25); 6.6970 (1.13); 5.2936 (13.04); 4.9947 (0.42); 49751 (0.99); 4.9233
(1.78); 4.8128 (3.08); 4.7610 (1.68); 3.8270 (16.00); 3.2064 (3.18); 2.8425 (1.50);

2.1895 (0.64); 2.1672 (1.18); 2.1346 (1.85); 2.1155 (2.49); 2.1014 (2.56); 2.0825
(3.19); 2.0590 (2.85); 2.0489 (2.73); 2.0383 (2.65); 2.0277 (1.68); 2.0171 (1.73);
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[.27

[.28%

[.29

[.30

[.31

[.32

[.33

.34

[.35

Solvent

CDCl,

CDCl,

CDCl,

DMSO-
do6

DMSO-
dé6

DMSO-
d6

DMSO-
do6

DMSO-
d6

DMSO-
d6

Frequency
(Mhz)

300

300

300

400

400

400

400

400

400

IH-NMR

2.0069 (0.99); 1.9969 (1.43); 1.9870 (1.68); 1.9748 (1.93); 1.9538 (1.29); 1.9222
(1.08); 1.9035 (0.74); 1.7509 (2.11); 1.6550 (0.41); 1.6316 (1.00); 1.6113 (1.76);
1.6021 (1.94); 1.5840 (2.83); 1.5634 (2.96); 1.5448 (1.92); 1.5368 (2.30); 1.5154
(1.12); 1.4920 (1.07); 1.4708 (1.93); 1.4615 (1.96); 1.4449 (2.55); 1.4378 (2.73);
1.4257 (2.37); 1.4161 (2.59); 1.4049 (2.01); 1.3926 (1.71); 1.3714 (1.08); 1.3483
(0.44); 1.2585 (0.43); 0.6493 (7.91); —0.0002 (2.89)

74932 (5.48); 7.4702 (4.81); 7.2697 (4.15); 7.0199 (5.00); 6.9876 (5.53); 6.9582
(1.33); 6.8400 (2.45); 6.6587 (1.23); 6.5122 (4.44); 5.2991 (0.77); 4.7636 (8.31);
3.8162 (16.00); 2.7208 (2.08); 1.6830 (1.71); 0.5678 (4.29); 0.5163 (6.67); —0.0002
(0.97)

7.4924 (7.69); 7.2825 (6.15); 7.2599 (20.54); 7.2297 (0.76); 7.0192 (1.23); 6.8372
(2.44); 6.6551 (1.25); 6.5200 (4.30); 5.3013 (4.72); 4.7627 (8.05); 3.8192 (16.00);
2.7002 (1.80); 1.5630 (6.77); 0.5669 (3.74); 0.5196 (6.03); —0.0002 (8.79)

7.4902 (9.88); 7.3108 (20.30); 7.2638 (2.84); 7.0368 (1.04); 6.8546 (2.04); 6.6723
(1.03); 6.5454 (3.69); 5.2966 (1.15); 4.8067 (6.27); 3.8020 (16.00); 2.6472 (1.77);
1.6586 (2.22); 0.5085 (7.78); —0.0002 (1.66)

7.9529 (1.55); 7.8218 (6.92); 7.7824 (0.34); 7.6573 (3.07); 7.3763 (6.74); 7.3676
(8.07); 7.3617 (8.99); 7.3535 (10.23); 7.3439 (4.22); 7.3333 (7.42); 7.3221 (4.35);
7.3102 (2.48); 7.1603 (1.35); 7.0256 (2.70); 6.9878 (0.33); 6.8909 (1.41); 6.8063
(3.94); 6.7691 (0.38); 6.7611 (0.33); 6.6430 (6.57); 4.8521 (4.29); 4.7661 (0.35);
4.6539 (0.34); 4.6408 (0.60); 3.8982 (16.00); 3.8612 (1.29); 3.8051 (0.49); 3.3368
(322.79); 3.3019 (0.89); 3.2842 (0.48); 3.2706 (0.32); 3.1759 (0.33); 2.8906 (9.89);
2.7598 (2.64); 2.7316 (9.67); 2.6715 (0.87); 2.5068 (89.44); 2.5025 (114.38);
24984 (86.83); 2.3293 (0.76); 1.2345 (0.74); 1.1953 (0.35); 1.1653 (0.35); 0.6977
(0.34); 0.6798 (0.39); 0.4496 (8.06); —0.0002 (3.32)

R.4144 (1.47); 7.9527 (0.91); 7.8039 (4.41); 7.8004 (4.21); 7.7890 (0.33); 7.6636
(2.16); 7.6572 (2.00); 7.6491 (1.45); 7.6452 (1.83); 7.6409 (2.46); 7.3671 (0.88);
7.3534 (2.69); 7.3481 (3.88); 7.3392 (4.35); 7.3302 (3.95); 7.3247 (2.59); 7.3112
(0.85); 7.3063 (0.58); 7.2834 (1.73); 7.2258 (2.25); 7.2100 (1.60); 7.2037 (1.51);
7.1475 (3.65); 7.0117 (1.78); 6.7758 (3.66); 6.7676 (4.05); 6.6399 (3.27); 6.6353
(3.48); 6.6315 (3.22); 6.6269 (2.86); 4.8275 (9.82); 3.9908 (0.66); 3.9355 (16.00);
3.8995 (0.45); 3.3731 (0.38); 3.3356 (146.74); 3.3020 (0.44); 2.9384 (1.13);
2.8902 (6.13); 2.7311 (5.18); 2.5067 (39.59); 2.5023 (49.63); 2.4979 (36.55);
2.3290 (0.32); 0.7218 (0.83); 0.7043 (3.39); 0.6911 (3.47); 0.6744 (1.08); 0.5520
(1.31); 0.5408 (3.63); 0.5345 (4.00); 0.5261 (3.21); 0.5130 (0.92); -0.0002 (1.64)
7.9528 (0.93); 7.7991 (7.19); 7.7959 (7.15); 7.6637 (2.43); 7.6569 (2.13); 7.6524
(2.20); 7.6414 (2.68); 7.3912 (0.71); 7.3857 (1.27); 7.3727 (4.93); 7.3694 (5.80);
7.3599 (7.36); 7.3506 (6.13); 7.3469 (4.97); 7.3342 (1.29); 7.3284 (0.65); 7.2593
(3.77); 7.2456 (2.44); 7.2367 (2.41); 7.1026 (2.59); 6.9678 (5.75); 6.8332 (2.93);
6.7759 (3.19); 6.7690 (3.33); 6.6363 (6.21); 6.6317 (6.27); 6.6279 (5.58); 6.6233
(5.23); 4.8294 (11.80); 3.7992 (16.00); 3.3323 (210.84); 3.3100 (0.69); 2.8905
(7.12); 2.7316 (7.03); 2.6805 (0.40); 2.6758 (0.54); 2.6712 (0.65); 2.6668 (0.48);
2.5245 (1.81); 2.5112 (32.49); 2.5068 (64.04); 2.5022 (83.37); 2.4976 (59.61);
2.4932 (28.16); 2.3335 (0.38); 2.3290 (0.53); 2.3244 (0.39); 1.7212 (0.42); 1.6074
(0.41); 1.4365 (0.79); 1.2343 (0.48); 0.6130 (1.12); 0.5950 (4.67); 0.5816 (4.58);
0.5653 (1.69); 0.5442 (0.74); 0.5333 (0.60); 0.5272 (0.57); 0.5045 (2.09); 0.4939
(5.72); 0.4859 (5.70); 0.4652 (1.15); —0.0002 (6.91)

7.9526 (2.33); 7.8260 (6.60); 7.8005 (0.94); 7.7896 (0.79); 7.7687 (4.03); 7.7553
(4.33); 7.7231 (0.52); 7.6550 (3.22); 7.6475 (3.15); 7.5748 (0.46); 7.5673 (0.51);
7.5622 (0.47); 7.5544 (0.43); 7.4578 (3.07); 7.3794 (8.65); 7.3719 (8.58); 7.3654
(8.27); 7.3576 (6.81); 7.3191 (0.47); 7.3104 (0.36); 7.1089 (0.34); 7.0783 (3.16);
7.0671 (3.13); 6.9325 (0.91); 6.9190 (0.86); 6.8050 (3.94); 6.7706 (0.66); 6.7546
(0.33); 6.6491 (5.76); 4.8477 (8.80); 4.6387 (0.41); 3.3943 (0.43); 3.3366 (306.92);
2.9838 (3.05); 2.8899 (16.00); 2.8234 (3.06); 2.7305 (15.29); 2.7211 (2.84);
2.7104 (3.97); 2.7017 (2.73); 2.6829 (1.20); 2.6761 (0.89); 2.6714 (0.97); 2.5622
(0.39); 2.5480 (0.65); 2.5066 (96.99); 2.5022 (122.40); 2.4978 (89.06); 2.3289
(0.77); 1.2343 (0.79); 0.6874 (0.40); 0.6738 (0.45); 0.6438 (0.36); 0.6179 (0.43);
0.6045 (0.44); 0.5782 (0.35); 0.5557 (0.47); 0.5392 (0.50); 0.4013 (6.96); 0.3734
(5.43); —0.0002 (5.56)

7.9536 (1.65); 7.7823 (5.86); 7.7793 (5.92); 7.6779 (2.43); 7.6727 (2.97); 7.6571
(3.03); 7.6520 (4.31); 7.6352 (5.30); 7.5467 (5.58); 7.5260 (4.14); 7.1302 (2.29);
6.9955 (5.14); 6.9563 (4.78); 6.9481 (5.06); 6.8608 (2.58); 6.6302 (4.26); 6.6257
(4.62); 6.6217 (4.51); 6.6172 (4.07); 4.7318 (10.21); 3.8098 (16.00); 3.3340
(141.14); 2.8913 (11.15); 2.7322 (9.77); 2.7174 (0.72); 2.6946 (0.73); 2.6769
(0.81); 2.6724 (0.82); 2.6679 (0.70); 2.5077 (46.17); 2.5033 (58.77); 2.4989
(44.07); 2.3301 (0.39); 1.7221 {0.33); 1.4372 (0.70); 1.2332 (0.37); 0.6884 (0.85);
0.6699 (3.87); 0.6537 (4.27); 0.6416 (2.57); 0.6107 (4.92); 0.5823 (0.93); —0.0002
(4.97)

7.9535 (2.32); 7.7803 (6.76); 7.7779 (6.66); 7.6708 (4.51); 7.6541 (13.06); 7.5678
(0.43); 7.5475 (3.29); 7.5254 (2.48); 7.1778 (1.47); 7.0430 (2.92); 6.9413 (4.59);
6.9334 (4.69); 6.9087 (1.55); 6.6293 (5.81); 6.6248 (6.13); 6.6208 (5.84); 6.6163
(5.46); 4.7588 (1.35); 4.6483 (0.33); 3.9066 (12.32); 3.3320 (190.91); 2.8910
(16.00); 2.8004 (1.35); 2.7320 (13.63); 2.6762 (0.45); 2.6717 (0.61); 2.5073

(67.43); 2.5028 (86.60); 2.4984 (63.77); 2.3341 (0.46); 2.3298 (0.59); 2.3252
(0.45); 1.2333 (0.56); 0.5777 (6.98); —0.0002 (5.66)
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TABLE 5-continued

NMR peak lists

Example

[.36

[.37

[.38

[.39

1.40

1.41

1.42

1.43

1.44

[.45

Solvent

DMSO-
d6

DMSO-
dé6

DMSO-
d6

DMSO-
do6

DMSO-
do6

DMSO-
dé6

DMSO-
d6

CDCl,

CDCl,

CDCl,

Frequency
(Mhz)

400

400

400

600

400

400

400

300

300

300

IH-NMR

R.4276 (1.77); 7.9532 (1.38); 7.7645 (3.96); 7.7611 (3.84); 7.6615 (1.74); 7.6560
(1.89); 7.6482 (0.34); 7.6407 (2.36); 7.6352 (2.66); 7.5720 (3.67); 7.5668 (3.31);
7.5399 (0.43); 7.5335 (5.22); 7.5190 (0.36); 7.5126 (3.88); 7.3043 (1.44); 7.1684
(3.40); 7.0325 (1.62); 6.9587 (3.42); 6.9509 (3.54); 6.6157 (3.18); 6.6112 (3.22);
6.6072 (3.10); 6.6027 (2.96); 4.7373 (8.51); 4.0013 (0.61); 3.9344 (16.00); 3.9006
(0.38); 3.3738 (0.33); 3.3368 (143.64); 2.8909 (11.55); 2.8728 (0.75); 2.7316
(9.04); 2.5253 (0.77); 2.5121 (16.90); 2.5076 (33.75); 2.5030 (44.35); 2.4985
(31.73); 2.4940 (15.01); 0.7702 (0.63); 0.7522 (2.62); 0.7392 (2.67); 0.7348 (2.31);
0.7222 (0.91); 0.6846 (0.43); 0.6456 (1.20); 0.6351 (2.97); 0.6278 (2.99); 0.6063
(0.67); —0.0002 (2.24)

7.9592 (0.78); 7.8815 (2.08); 7.7731 (3.07); 7.2909 (1.20); 7.2719 (1.54); 7.2447
(0.32); 7.1707 (0.76); 7.1416 (4.44); 7.1218 (1.88); 7.0367 (1.25); 6.9011 (0.64);
6.7676 (2.13); 4.7149 (2.08); 3.9076 (7.06); 3.3326 (47.29); 2.8969 (4.71); 2.7375
(5.21); 2.6773 (0.37); 2.5085 (50.34); 2.3777 (1.03); 2.3351 (1.00); 2.3153 (16.00);
0.4651 (1.98); 0.4508 (2.22); 0.4053 (2.64)

R.3504 (0.94); 7.9597 (0.79); 7.8428 (3.83); 7.7535 (3.03); 7.7492 (5.11); 7.7452
(2.96); 7.2828 (1.37); 7.2733 (3.24); 7.2539 (4.06); 7.1468 (2.92); 7.1229 (2.07);
7.1034 (1.61); 7.0120 (4.08); 6.7395 (3.33); 6.7374 (3.33); 4.6908 (7.80); 3.9348
(13.25); 3.3316 (22.87); 2.8970 (6.05); 2.8540 (0.79); 2.7377 (5.02); 2.5307 (0.91);
2.5174 (15.50); 2.5131 (30.80); 2.5086 (40.58); 2.5040 (29.77); 2.4996 (14.82);
2.3353 (0.33); 2.3031 (16.00); 0.6744 (0.67); 0.6564 (2.86); 0.6433 (2.95); 0.6390
(2.48); 0.6262 (0.88); 0.4949 (0.98); 0.4838 (2.86); 0.4773 (3.06); 0.4687 (2.54);
0.4557 (0.72)

7.9522 (0.59); 7.8404 (0.87); 7.7522 (2.62); 7.7495 (4.43); 7.7467 (2.51); 7.2734
(0.89); 7.2608 (1.05); 7.1318 (1.73); 7.1189 (1.42); 7.0517 (0.72); 7.0436 (3.13);
6.9623 (1.29); 6.8727 (0.66); 6.7305 (0.99); 4.6857 (2.42); 3.8003 (3.97); 3.3149
(19.29); 2.8900 (4.98); 2.7311 (4.13); 2.7302 (4.07); 2.6920 (0.39); 2.6154 (0.33);
2.6124 (0.44); 2.5217 (0.82); 2.5186 (1.09); 2.5154 (1.24); 2.5067 (23.05); 2.5037
(49.31); 2.5006 (67.72); 2.4976 (47.55); 2.4945 (21.45); 2.3848 (0.40); 2.3039
(16.00); 0.5619 (1.59); 0.5527 (1.59); 0.4442 (0.78); 0.4367 (2.36); 0.4325 (2.51);
0.4269 (2.11); 0.4184 (0.56)

7.9534 (1.10); 7.7587 (3.19); 7.7577 (3.20); 7.7545 (3.30); 7.6453 (1.46); 7.6399
(1.60); 7.6245 (1.98); 7.6191 (2.30); 7.5448 (3.15); 7.5397 (2.87); 7.5203 (4.52);
74994 (5.22); 7.2597 (1.22); 7.1221 (2.68); 7.1171 (5.07); 6.9734 (1.32); 6.9322
(2.98); 6.9238 (3.15); 6.6092 (2.66); 6.6047 (2.67); 6.6007 (2.57); 6.5962 (2.49);
4.7241 (7.31); 3.7270 (0.35); 3.6925 (16.00); 3.3248 (12.54); 2.8905 (9.30);
2.7317 (7.15); 2.5243 (0.85); 2.5111 (14.03); 2.5066 (27.83); 2.5020 (36.72);
2.4975 (26.80); 2.4930 (13.33); 0.7771 (0.56); 0.7590 (2.35); 0.7461 (2.42);
0.7417 (2.09); 0.7290 (0.80); 0.6332 (0.91); 0.6225 (2.49); 0.6154 (2.66); 0.6074
(2.04); 0.5938 (0.63)

7.9592 (2.60); 7.7994 (11.48); 7.7963 (11.38); 7.7784 (4.19); 7.6995 (6.26);
7.6797 (4.98); 7.6589 (5.62); 7.5487 (3.37); 7.5293 (2.80); 7.1065 (2.57); 6.9955
(5.74); 6.6199 (6.70); 6.6155 (7.43); 6.6117 (6.91); 6.6073 (5.50); 4.7622 (5.83);
3.3318 (20.28); 2.8959 (16.00); 2.7374 (15.55); 2.6815 (0.52); 2.6770 (0.58);
2.5121 (55.09); 2.5078 (64.25); 2.5035 (48.09); 2.3349 (0.43); 2.3304 (0.34);
1.2372 (0.48); 0.7800 (0.47); 0.7663 (0.47); 0.7217 (0.37); 0.5020 (5.95)

0.7884 (0.51); 7.9529 (0.84); 7.8116 (3.53); 7.8105 (3.57); 7.8072 (3.42); 7.6646
(1.74); 7.6581 (1.32); 7.6553 (1.35); 7.6467 (1.26); 7.6418 (2.10); 7.5799 (0.32);
7.5748 (0.33); 7.4970 (1.94); 7.3539 (0.73); 7.3406 (2.30); 7.3372 (2.92); 7.3277
(3.55); 7.3189 (2.90); 7.3145 (2.35); 7.3017 (0.61); 7.2398 (1.33); 7.2143 (1.70);
7.2004 (1.22); 7.1917 (1.15); 7.1165 (2.55); 7.1123 (2.49); 7.0969 (2.91); 6.9537
(1.40); 6.7750 (3.05); 6.7666 (3.54); 6.6433 (2.98); 6.6387 (3.06); 6.6348 (2.70);
6.6303 (2.50); 4.8167 (7.71); 3.7163 (1.38); 3.6911 (16.00); 3.3253 (17.96);
2.9709 (0.61); 2.9632 (0.81); 2.9540 (1.09); 2.9450 (0.82); 2.9372 (0.61); 2.8898
(6.42); 2.7313 (5.25); 2.7305 (5.13); 2.5237 (0.82); 2.5104 (13.53); 2.5060 (26.66);
2.5014 (34.92); 2.4969 (25.36); 2.4924 (12.35); 0.7307 (0.63); 0.7127 (2.55);
0.6998 (2.63); 0.6954 (2.21); 0.6827 (0.78); 0.5516 (0.95); 0.5407 (2.62); 0.5340
(2.89); 0.5256 (2.41); 0.5125 (0.84); 0.4819 (0.35)

74607 (4.94); 7.4549 (5.19); 7.4495 (2.92); 7.4417 (2.23); 7.2625 (9.72); 7.2259
(2.46); 7.2142 (0.69); 7.2060 (1.61); 7.1985 (4.18); 7.1139 (3.99); 7.0956 (1.68);
7.0236 (2.47); 6.8412 (1.25); 6.5191 (2.34); 5.2991 (9.18); 4.7552 (4.52); 3.9478
(11.42); 2.3625 (16.00); 2.1716 (0.82); 2.1603 (0.93); 2.1497 (0.95); 2.0451 (0.34);
1.6018 (7.96); 0.8443 (0.59); 0.8244 (0.70); 0.8133 (0.61); 0.7939 (0.44); 0.7008
(2.36); 0.6675 (1.54); 0.6536 (1.26); 0.6488 (1.26); 0.6355 (1.36); 0.6224 (0.82);
0.6175 (0.81); 0.6041 (0.64); 0.3109 (0.80); 0.2902 (0.78); —0.0002 (5.69)

7.4858 (2.46); 7.4803 (4.56); 7.4748 (3.16); 7.4482 (0.75); 7.2611 (12.44); 7.2077
(1.08); 7.1814 (2.45); 7.1117 (2.00); 7.0860 (1.27); 6.8891 (0.33); 6.5069 (0.66);
5.2994 (7.60); 4.8632 (0.34); 4.7786 (0.80); 4.7277 (0.53); 3.7973 (5.56); 2.6829
(0.53); 2.3540 (16.00); 1.5692 (6.99); 0.8327 (1.76); 0.7472 (0.33); 0.6752 (0.55);
0.1044 (0.74); 0.0665 (0.34); 0.0107 (0.38); —0.0002 (11.41); -0.0110 (0.52)
7.4905 (2.73); 7.3640 (1.25); 7.3300 (0.99); 7.2632 (2.82); 7.2263 (0.66); 7.2003
(1.09); 7.1492 (1.39); 7.1143 (1.09); 7.0934 (1.33); 6.9376 (0.38); 6.7554 (0.75);
6.6993 (0.54); 6.5730 (0.40); 6.5314 (1.31); 6.3849 (0.89); 5.2938 (1.84); 5.2547

(0.46); 4.6980 (0.35); 4.6451 (0.65); 4.5258 (0.97); 4.4862 (0.52); 4.4713 (0.48);
3.8879 (4.48); 3.8459 (3.30); 3.8138 (0.34); 2.6880 (0.46); 2.6656 (1.04); 2.6484
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TABLE 5-continued

NMR peak lists

Example

1.46

1.47

[.48%

1.49

[.50

[.51

[.52

[.53

[.54

[.55

[.56

[.57

Solvent

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

DMSO-
do6

DMSO-
d6

DMSO-
do6

CDCl,

CDCl,

CDCl,

DMSO-
do6

Frequency
(Mhz)

300

300

300

300

300

400

400

400

300

300

300

400

IH-NMR

(1.06); 2.6268 (0.52); 2.3536 (16.00); 1.6832 (2.16); 1.1595 (0.33); 1.1393 (0.33);
1.0710 (2.02); 1.0526 (1.50); 0.8556 (2.02); 0.8364 (2.56); 0.7800 (0.52); 0.7573
(0.61); 0.7328 (0.55); 0.7095 (0.49); 0.6880 (0.39); 0.5930 (0.54); 0.5824 (0.46);
0.5713 (0.52); 0.1711 (0.46); 0.1540 (0.47); 0.0337 (0.62); 0.0164 (0.60); —=0.0002
(2.58)

7.5753 (1.96); 7.5695 (3.07); 7.5623 (2.27); 7.5552 (0.87); 7.5403 (0.96); 7.5348
(2.26); 7.5277 (1.64); 7.4819 (2.68); 7.4797 (2.86); 7.4760 (2.81); 7.4738 (2.61);
74112 (3.19); 7.3837 (2.25); 7.3612 (1.38); 7.2720 (0.37); 7.2615 (27.91); 7.2524
(0.55); 7.2500 (0.45); 7.2493 (0.37); 7.2479 (0.33); 7.1819 (0.67); 7.1536 (1.10);
6.9721 (2.28); 6.7908 (1.14); 6.6740 (2.39); 6.6718 (2.46); 6.6627 (2.77); 6.6605
(2.72); 6.4918 (2.57); 6.4858 (2.64); 6.4805 (2.44); 6.4745 (2.31); 4.8455 (4.35);
2.7974 (5.96); 2.7749 (16.00); 2.7124 (0.45); 2.6942 (0.95); 2.6761 (1.36); 2.6687
(0.65); 2.6584 (0.89); 2.6395 (0.47); 2.0097 (4.09); 0.7368 (4.62); 0.7195 (8.28);
0.0106 (0.54); —0.0002 (23.95); —=0.0093 (0.92); —=0.0110 (1.18)

7.2620 (7.09); 7.0187 (0.93); 6.9619 (3.68); 6.9327 (4.11); 6.8382 (1.86); 6.6242
(7.90); 6.1853 (3.06); 5.3001 (7.65); 4.8504 (5.78); 3.8168 (13.12); 3.6935 (16.00);
2.7254 (1.87); 1.5884 (5.02); 1.2406 (1.95); 0.5017 (6.90); —0.0002 (3.57)

7.2806 (1.73); 7.2611 (10.26); 7.2200 (7.92); 7.0141 (0.88); 6.8328 (1.79); 6.6366
(6.18); 6.2008 (2.75); 5.3003 (3.49); 4.8554 (5.28); 3.8196 (12.74); 3.6922 (16.00);
2.7058 (1.62); 1.9266 (1.95); 1.5805 (4.09); 1.2407 (12.75); 0.5003 (5.97); -0.0002
(4.97)

7.3337 (2.15); 7.2573 (6.93); 7.2414 (8.58); 7.0260 (0.61); 6.8434 (1.23); 6.6582
(2.86); 6.6308 (3.96); 6.2308 (1.92); 5.2972 (5.61); 4.9009 (3.45); 3.8046 (10.69);
3.6919 (16.00);: 2.6623 (1.35); 1.6042 (2.29); 1.2384 (2.09); 0.4866 (6.23); —0.0002
(2.72)

74766 (0.93); 7.4705 (1.08); 7.4498 (1.34); 7.4438 (1.63); 7.4010 (1.79); 7.3371
(2.35); 7.3100 (1.79); 7.3057 (2.31); 7.1544 (0.55); 6.9724 (1.13); 6.9348 (1.51);
6.9283 (2.63); 6.9218 (1.64); 6.7904 (0.57); 6.6665 (1.44); 6.6583 (2.45); 6.6503
(1.53); 6.4592 (1.80); 6.4530 (2.12); 6.4504 (2.06); 6.4442 (1.67); 4.8320 (2.11);
3.8437 (6.85); 3.7227 (16.00); 3.2078 (0.33); 3.1870 (0.43); 3.1646 (0.36); 2.7044
(0.49); 2.0338 (5.88); 1.2943 (10.92); 1.2717 (10.82); 0.7198 (3.38); 0.7064 (2.90);
0.0506 (1.07)

7.9598 (0.68); 7.2267 (0.93); 7.2081 (1.13); 7.1053 (0.73); 7.0547 (1.52); 7.0354
(1.23); 6.9706 (1.55); 6.9489 (2.70); 6.8736 (0.99); 6.8357 (0.84); 6.7668 (1.70);
6.7611 (2.60); 6.7553 (1.52); 6.1728 (1.05); 4.7472 (2.68); 3.8167 (4.28); 3.6395
(16.00); 3.6403 (0.43); 3.3309 (23.39); 2.8970 (4.75); 2.7381 (4.46); 2.5167
(17.18); 2.5126 (31.70); 2.5081 (39.45); 2.5035 (28.34); 2.4992 (13.88); 2.2755
(11.85); 0.5608 (1.60); 0.5468 (1.64); 0.4286 (0.73); 0.4178 (2.18); 0.4114 (2.33);
0.3906 (0.53)

R.3346 (0.47); 7.9596 (0.90); 7.2902 (0.90); 7.2132 (2.20); 7.1938 (2.75); 7.1541
(2.05); 7.0385 (1.44); 7.0184 (2.10); 6.9134 (2.42); 6.8573 (2.34); 6.7560 (1.74);
6.7500 (2.76); 6.7442 (1.60); 6.1709 (1.53); 6.1657 (2.06); 6.1604 (1.42); 4.7456
(4.91); 3.9378 (7.99); 3.6419 (16.00); 3.3324 (32.83); 2.8969 (6.57); 2.8633 (0.62);
2.7381 (5.28); 2.7374 (5.37); 2.5172 (14.76); 2.5129 (28.15); 2.5084 (35.99);
2.5038 (26.12); 2.4994 (12.87); 2.2682 (10.96); 0.6548 (0.49); 0.6370 (2.08);
0.6237 (2.16); 0.6196 (1.82); 0.6065 (0.62); 0.4649 (0.70); 0.4538 (2.08); 0.4474
(2.23); 0.4389 (1.84); 0.4258 (0.52)

7.9595 (1.68); 7.7725 (0.43); 7.2291 (1.56); 7.2105 (1.80); 7.1624 (0.93); 7.1417
(0.78); 7.1217 (0.46); 7.0563 (4.82); 7.0314 (2.53); 6.8945 (2.94); 6.7735 (2.79);
6.1892 (2.11); 4.7671 (2.84); 4.7173 (0.41); 3.9130 (8.80); 3.8318 (0.41); 3.8127
(0.37); 3.6704 (13.18); 3.6402 (0.48); 3.3325 (46.22); 2.8967 (11.92); 2.7544
(1.01); 2.7377 (11.11); 2.6817 (0.33); 2.6771 (0.41); 2.6728 (0.32); 2.5168 (24.68);
2.5126 (47.42); 2.5082 (60.91); 2.5037 (43.99); 2.3776 (0.50); 2.3348 (0.66);
2.3301 (0.52); 2.3155 (2.55); 2.2810 (16.00); 0.4445 (2.49); 0.4277 (2.49); 0.3809
(2.87)

7.6745 (1.76); 7.6429 (1.33); 7.5584 (4.92); 7.4581 (5.63); 7.2966 (18.31); 7.2675
(10.51); 7.0390 (1.12); 6.8556 (2.06); 6.6727 (1.05); 4.8130 (6.98); 4.1334 (0.60);
4.1127 (0.64); 3.9414 (16.00); 3.8061 (14.90); 2.6403 (2.25); 2.0501 (2.35);
1.6214 (4.80); 1.2601 (1.50); 0.5022 (9.16); —0.0002 (6.25)

7.7048 (0.91); 7.6752 (1.24); 7.6417 (1.13); 7.5366 (4.62); 7.4898 (1.44); 7.4493
(4.61); 7.2590 (19.14); 7.2194 {0.72); 7.0180 (1.03); 6.8371 (2.17); 6.6551 (1.09);
4.7678 (7.25); 4.1339 (0.64); 4.1107 (0.67); 3.9425 (16.00); 3.8193 (13.91);
2.6972 (1.65); 2.0479 (2.61); 1.6036 (8.38); 1.2851 (0.74); 1.2571 (1.73); 1.2360
(0.83); 0.5630 (3.29); 0.5130 (5.17); =0.0002 (7.14)

R.0938 (0.89); 7.5302 (4.33); 7.4325 (4.41); 7.26%6 (5.06); 7.2406 (2.19); 7.0067
(4.47); 6.9751 (4.53); 6.8368 (2.36); 6.6547 (1.19); 5.3020 (0.40); 4.7615 (8.13);
3.9491 (16.00); 3.8180 (15.06); 2.7138 (2.22); 2.0099 (0.50); 0.5673 (4.40);
0.5114 (6.58); —0.0002 (2.02)

7.9592 (1.54); 7.9397 (2.72); 7.6259 (2.70); 7.2784 (1.29); 7.2581 (1.58); 7.1739
(0.74); 7.1066 (5.06); 7.0903 (2.14); 7.0391 (1.46); 6.9047 (0.74); 4.7208 (2.45);
3.9114 (8.19); 3.8914 (15.60); 3.3368 (19.88); 2.8966 (8.83); 2.7514 (1.17);
2.7377 (8.26); 2.6772 (0.39); 2.5123 (44.29); 2.5081 (55.48); 2.5037 (40.81);
2.3350 (0.44); 2.3302 (0.38); 2.3007 (16.00); 0.4586 (2.12); 0.4445 (2.35); 0.4025
(2.87)
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Frequency
Example  Solvent (Mhz) 'H-NMR

1.58 DMSO- 400 7.9596 (0.70); 7.9083 (1.19); 7.5981 (1.39); 7.2713 (0.93); 7.2522 (1.15); 7.1092
d6 (2.22); 7.0906 (1.23); 7.0043 (2.60); 6.9737 (1.61); 6.8390 (0.80); 4.7029 (2.98);

3.8771 (16.00); 3.8133 (4.91); 3.3331 (44.12); 2.8971 (4.76); 2.7378 (4.50);
2.7225 (0.51); 2.6823 (0.32); 2.6777 (0.34); 2.5128 (26.97); 2.5085 (34.60);
2.5041 (25.58); 2.2964 (11.57); 0.5685 (1.64); 0.5543 (1.67); 0.4509 (0.69);
0.4399 (2.11); 0.4332 (2.26); 0.4120 (0.48)

1.59 DMSO- 600  7.9524 (0.83); 7.8815 (2.48); 7.6352 (0.54); 7.6330 (0.36); 7.6296 (0.52); 7.6266

dé (0.73); 7.6238 (0.78); 7.6218 (0.82); 7.6178 (0.74); 7.6155 (0.78); 7.6041 (0.84);

7.6017 (0.55); 7.5817 (2.83); 7.5676 (0.62); 7.5626 (0.63); 7.5599 (0.38); 7.5552
(0.64); 7.5505 (0.70); 7.2434 (1.95); 7.2306 (2.55); 7.1424 (1.27); 7.0817 (1.13);
7.0689 (0.98); 7.0520 (0.62); 6.9673 (1.95); 4.6923 (4.10); 3.9296 (6.03); 3.8480
(16.00); 3.3159 (15.89); 2.8898 (7.02); 2.8506 (0.37); 2.7307 (5.46); 2.5217 (0.63);
2.5186 (0.86); 2.5154 (1.02); 2.5067 (16.87); 2.5037 (35.76); 2.5007 (48.66);
24976 (34.17); 2.4946 (15.40); 2.3849 (0.33); 2.2825 (9.85); 0.6517 (0.41);
0.6422 (1.45); 0.6397 (1.78); 0.6311 (1.77); 0.6281 (1.54); 0.6195 (0.49); 0.4764
(0.59); 0.4687 (1.64); 0.4649 (1.75); 0.4620 (1.61); 0.4588 (1.57); 0.4502 (0.44)

1.60 CDCl, 300 7.5337 (1.57); 7.4215 (1.57); 7.2722 (2.24); 7.2170 (1.17); 7.2031 (0.50); 7.1896
(1.92); 7.1076 (2.05); 7.0999 (2.48); 7.0128 (0.67); 6.8307 (1.35); 6.6488 (0.68);
5.2957 (1.72); 4.8672 (0.37); 4.8174 (0.62); 4.6927 (1.16); 4.6419 (0.68); 3.9256
(16.00); 3.8060 (6.71); 2.3600 (11.69); 2.2974 (0.62); 2.2865 (0.82); 2.2753 (0.84);
2.2640 (0.66); 1.8647 (1.15); 1.2588 (4.11); 1.2530 (1.40); 1.2356 (1.14); 0.8002
(0.50); 0.6674 (1.71); 0.6233 (0.97); 0.6069 (0.86); 0.5919 (0.60); 0.5759 (0.42);
0.2660 (0.49); 0.2481 (0.47); —-0.0002 (1.35)

161 CDCl, 300 7.5576 (1.59); 7.4358 (1.64); 7.2659 (4.42); 7.2179 (1.91); 7.1936 (1.37); 7.1044
(1.18); 7.0784 (0.76); 6.9265 (0.40); 6.7441 (0.79); 6.5618 (0.40); 5.2983 (4.79);
4.6681 (0.35); 3.9578 (16.00); 3.9011 (5.13); 2.3585 (10.72); 2.3287 (0.63);
1.7048 (1.76); 1.2650 (5.39); 1.2531 (1.80); 1.2387 (1.91); 0.7833 (0.35); 0.7631
(0.40); 0.7524 (0.35); 0.5932 (0.40); 0.5756 (0.64); 0.5497 (2.94); 0.5299 (2.46);
0.1758 (0.58); 0.1544 (0.55); —0.0002 (2.61)

1.62 CDCl, 300 7.5407 (3.81); 7.4385 (3.22); 7.3336 (3.58); 7.2732 (3.14); 7.2307 (2.30); 7.2137
(1.65); 7.2055 (3.76); 7.1243 (2.19); 7.0961 (4.67); 7.0317 (2.68); 6.8495 (1.32);
5.2975 (3.55); 4.8326 (0.46); 4.7815 (1.71); 4.7496 (2.46); 4.6988 (0.64); 3.9383
(12.23); 3.9089 (0.72); 3.8259 (13.05); 2.3647 (16.00); 2.0556 (0.76); 2.0438
(0.73); 1.8653 (2.78); 1.2582 (1.03); 0.8473 (0.51); 0.8366 (0.65); 0.8261 (0.67);
0.8166 (0.76); 0.8057 (0.64); 0.7870 (0.45); 0.6684 (2.51); 0.6546 (2.85); 0.6424
(2.26); 0.6231 (1.65); 0.6099 (0.99); 0.5918 (0.70); 0.2912 (0.85); 0.2717 (0.81); —0.0002
(1.92)

1.63 CDCl, 300 7.5125 (0.75); 7.4094 (0.77); 7.2634 (8.70); 7.1947 (0.85); 7.1552 (2.21); 7.1048
(2.07); 7.0794 (1.33); 6.8911 (0.37); 5.2994 (12.70); 4.8164 (1.32); 3.9354 (12.74);
3.7981 (5.86); 2.6943 (0.64); 2.3519 (16.00); 1.6317 (5.20); 1.2671 (0.86); 1.2411
(0.65); 0.8280 (1.98); 0.6640 (0.62); 0.0968 (0.87); —0.0002 (8.08); —0.0111 (0.39)

1.64 CDCl, 400 7.5469 (0.79); 7.4345 (0.85); 7.3921 (0.60); 7.3401 (0.74); 7.2636 (4.23); 7.2113
(0.42); 7.1922 (0.59); 7.1514 (0.67); 7.1191 (0.49); 7.1033 (0.62); 7.0819 (0.75);
6.7513 (0.42); 5.2966 (3.90); 4.6849 (0.35); 4.5078 (0.39); 3.9578 (16.00); 3.8891
(2.58); 3.8437 (1.87); 2.6800 (0.69); 2.3497 (9.85); 2.0425 (0.35); 1.6592 (5.01);
1.2651 (1.72); 1.2579 (0.57); 1.2394 (0.87); 1.0615 (1.14); 1.0480 (0.98); 0.8446
(1.28); 0.8308 (1.47); 0.7428 (0.37); 0.7251 (0.35); 0.5880 (0.33); 0.0256 (0.39);
0.0085 (0.45); —0.0002 (3.79)

1.65 CDCl, 300 7.7260 (3.58); 7.7237 (3.55); 7.5794 (3.45); 7.4016 (0.74); 7.3958 (0.80); 7.3748
(1.45); 7.3689 (1.67); 7.3242 (2.70); 7.3093 (1.87); 7.3040 (1.78); 7.2980 (1.73);
7.2643 (4.18); 7.0832 (0.77); 6.9012 (1.62); 6.7191 (0.81); 4.8002 (2.31); 3.9360
(16.00); 3.8117 (6.34); 3.1835 (0.34); 3.1612 (0.45); 3.1387 (0.36); 2.7090 (0.41);
2.0033 (0.61); 1.2607 (10.84); 1.2381 (10.80); 0.6769 (3.55); 0.6602 (3.32); —0.0002
(3.42)

1.66 CDCl, 300 7.4033 (3.57); 7.3954 (3.80); 7.3097 (5.59); 7.2623 (16.39); 7.2217 (5.17); 7.1115
(3.53); 7.0120 (1.24); 6.8290 (2.45); 6.6482 (1.22); 5.3011 (4.07); 4.7248 (8.52);
3.8115 (16.00); 2.6399 (2.25); 1.5785 (5.06); 1.2585 (0.51); 0.5233 (4.27); 0.4602
(6.72); —0.0002 (6.14)

1.67 CDCl, 300 7.3900 (3.64); 7.3806 (3.93); 7.3228 (12.34); 7.2639 (3.10); 7.2220 (4.01); 7.1392
(3.20); 7.0292 (1.12); 6.8466 (2.12); 6.6634 (1.07); 5.2970 (5.52); 4.7695 (6.91);
3.7949 (16.00); 2.5871 (2.26); 1.6282 (2.40); 0.4467 (7.29); —=0.0002 (1.88)

1.68 CDCl, 300 7.3743 (3.85); 7.3175 (9.17); 7.2850 (4.09); 7.2618 (4.10); 7.0994 (3.52); 7.0890
(3.50); 7.0201 (4.90); 6.8324 (2.40); 6.6502 (1.20); 5.2989 (5.34); 4.8069 (8.06);
3.8126 (16.00); 2.6760 (2.18); 1.6250 (2.12); 0.5455 (4.01); 0.4782 (6.22); —0.0002
(1.74)

1.69 CDCl, 300 7.3903 (3.75); 7.3456 (12.06); 7.3034 (2.52); 7.2621 (4.41); 7.0965 (3.78); 7.0867
(3.84); 7.0300 (4.61); 6.8481 (2.07); 6.6664 (1.03); 5.2987 (1.92); 4.8494 (6.62);
3.7979 (16.00); 2.6254 (2.26); 1.6041 (3.51); 0.4654 (7.08); —0.0002 (2.79)

1.70 CDCl, 300 7.4954 (3.62); 7.3731 (3.29); 7.3657 (3.59); 7.3169 (20.53); 7.2625 (8.06); 7.2236
(4.29); 7.1413 (3.12); 7.0731 (2.33); 6.8910 (1.14); 5.3005 (5.99); 4.7858 (8.43);
3.9388 (16.00); 2.5001 (2.00); 1.5998 (8.32); 0.5433 (4.36); 0.4959 (6.42); —0.0002
(4.30)
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[.71

[.72

[.73

1.74

[.75

[.76

1.77

[.78

1.79

Solvent

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

Frequency
(Mhz)

300

300

400

400

400

300

300

300

300

IH-NMR

7.5855 (3.26); 7.3485 (4.53); 7.3217 (4.04); 7.2893 (9.38); 7.2629 (13.29); 7.0874
(3.11); 7.0705 (4.21); 7.0214 (3.95); 6.8844 (1.19); 4.8145 (9.12); 3.9614 (16.00);
2.5857 (1.97); 1.5815 (15.13); 0.6230 (3.55); 0.6040 (3.76); 0.5274 (5.12); 0.0696
(0.36); —0.0002 (7.00)

7.5359 (2.63); 7.4123 (2.09); 7.3907 (3.20); 7.3237 (14.14); 7.2659 (3.18); 7.0792
(5.49); 7.0283 (4.17); 6.9019 (1.24); 5.2937 (0.85); 4.8514 (8.86); 3.9300 (16.00);
2.5461 (2.02); 1.7337 (2.36); 0.5719 (4.31); 0.5162 (6.14); —0.0002 (0.91)

74187 (3.07); 7.4112 (3.75); 7.4064 (3.74); 7.3990 (3.89); 7.3844 (0.43); 7.3595
(1.18); 7.3562 (1.26); 7.3550 (1.25); 7.3435 (5.73); 7.3375 (18.38); 7.3203 (1.36);
7.3136 (1.03); 7.3004 (1.01); 7.2958 (1.01); 7.2595 (5.82); 7.2560 (3.76); 7.2528
(4.00); 7.2486 (3.50); 7.2454 (3.36); 7.2221 (0.41); 7.2036 (0.39); 7.1699 (3.89);
7.1667 (3.84); 7.1619 (2.95); 7.1577 (3.77); 7.1545 (3.34); 7.0936 (0.47); 7.0892
(0.44); 7.0247 (4.96); 6.9869 (0.42); 6.9751 (0.41); 6.8875 (2.52); 6.6408 (0.44);
5.2918 (7.26); 4.8063 (0.39); 3.7821 (16.00); 3.7052 (2.12); 2.8187 (0.36); 2.8120
(0.64); 2.8068 (1.03); 2.8011 (1.01); 2.7955 (1.42); 2.7905 (1.30); 2.7837 (0.99);
2.7787 (1.05); 2.7738 (0.65); 2.7668 (0.36); 1.5988 (1.62); 0.8753 (0.44); 0.8590
(0.46); 0.6462 (0.54); 0.6365 (0.52); 0.5750 (0.40); 0.5529 (3.04); 0.5446 (4.68);
0.5338 (4.01); 0.5284 (3.48); 0.5221 (2.93); 0.5162 (2.44); 0.5101 (2.44); 0.5042
(2.56); 0.4827 (0.41); —=0.0002 (3.38)

7.4043 (3.55); 7.4017 (3.82); 7.3915 (3.91); 7.3888 (4.04); 7.3738 (3.24); 7.3535
(5.81); 7.3223 (3.54); 7.3183 (4.98); 7.3080 (4.33); 7.3027 (3.03); 7.2878 (2.03);
7.2824 (1.54); 7.2622 (7.55); 7.1913 (0.33); 7.1459 (2.22); 7.1246 (2.71); 7.115%8
(3.68); 7.1119 (2.87); 7.1030 (3.41); 7.0567 (3.78); 7.0541 (3.91); 7.0480 (3.01);
7.0454 (2.83); 7.0087 (4.57); 6.8715 (2.43); 5.4500 (0.33); 5.3475 (0.33); 5.2980
(9.30); 4.8413 (0.33); 3.8029 (16.00); 3.7188 (1.03); 2.8966 (0.36); 2.8828 (1.06);
2.8690 (1.42); 2.8583 (1.05); 2.8551 (1.03); 2.8447 (0.36); 1.5776 (3.50); 0.6868
(0.33); 0.6796 (0.32); 0.5987 (15.22); 0.5844 (10.35); —0.0002 (5.05)

74437 (2.38); 7.4403 (1.54); 7.4265 (3.45); 7.4233 (2.29); 7.4113 (0.38); 7.4069
(0.35); 7.3897 (4.45); 7.3869 (4.71); 7.3768 (4.78); 7.3740 (5.34); 7.3665 (1.87);
7.3620 (3.59); 7.3523 (9.20); 7.3418 (3.70); 7.3322 (2.03); 7.3240 (1.87); 7.3185
(1.15); 7.3140 (1.67); 7.3016 (0.70); 7.2602 (9.29); 7.2458 (0.44); 7.1640 (2.37);
7.1233 (2.84); 7.1145 (3.99); 7.1105 (2.97); 7.1017 (3.74); 7.0862 (0.36); 7.0660
(4.02); 7.0632 (4.21); 7.0573 (3.06); 7.0545 (2.88); 7.0268 (4.87); 6.8896 (2.50);
6.8713 (0.49); 6.8637 (0.45); 6.6552 (0.47); 5.4889 (0.36); 5.2963 (1.08); 4.8847
(0.56); 3.7883 (16.00); 3.7105 (2.21); 2.8446 (0.35); 2.8381 (0.63); 2.8328 (1.01);
2.8272 (1.01); 2.8214 (1.42); 2.8164 (1.30); 2.8096 (0.99); 2.8046 (1.06); 2.7928
(0.36); 1.5734 (5.63); 0.9027 (0.46); 0.8859 (0.48); 0.6866 (0.58); 0.6769 (0.56);
0.5979 (0.34); 0.5667 (4.70); 0.5561 (4.35); 0.5518 (3.97); 0.5452 (3.00); 0.5389
(2.48); 0.5343 (2.60); 0.5273 (2.71); 0.5060 (0.44); —0.0002 (6.11)

74544 (0.78); 7.4298 (1.24); 7.4166 (2.21); 7.4066 (2.40); 7.4003 (2.37); 7.3903
(2.39); 7.3758 (1.09); 7.3640 (1.11); 7.3577 (1.38); 7.3462 (2.34); 7.3215 (2.95);
7.3129 (5.33); 7.2960 (1.86); 7.2620 (15.68); 7.2335 (1.37); 7.1606 (1.09); 7.1481
(1.08); 6.9107 (0.52); 6.7273 (0.86); 6.5449 (0.44); 5.3000 (16.00); 4.8196 (1.73);
3.8859 (7.43); 2.6546 (0.75); 2.6368 (1.05); 2.6196 (0.87); 1.6035 (2.99); 0.3898
(3.92); —0.0002 (9.43); —0.0111 (0.41)

74566 (2.69); 7.4003 (4.12); 7.3966 (4.16); 7.3832 (4.70); 7.3795 (4.61); 7.3510
(1.98); 7.3237 (4.26); 7.2863 (4.57); 7.2794 (4.27); 7.2635 (13.10); 7.2521 (2.07);
7.1257 (2.50); 7.1139 (3.56); 7.1089 (2.80); 7.0970 (2.98); 7.0366 (2.11); 6.9239
(0.87); 6.7414 (1.66); 6.5588 (0.82); 5.3001 (16.00); 4.8548 (2.26); 3.9024 (12.53);
2.7151 (1.46); 2.6992 (1.22); 1.6097 (12.04); 0.4364 (6.96); —=0.0002 (7.61); —0.0112
(0.36)

74624 (1.67); 7.4377 (2.96); 7.4157 (3.04); 7.3912 (6.50); 7.3844 (9.83); 7.3805
(8.16); 7.3672 (12.81); 7.3632 (11.23); 7.3427 (3.62); 7.3369 (2.60); 7.3223 (4.78);
7.2081 (4.23); 7.2936 (3.79); 7.2741 (1.48); 7.2623 (14.13); 7.1224 (3.25); 7.1107
(4.82); 7.1059 (3.83); 7.0939 (4.12); 7.0479 (2.76); 6.9183 (1.16); 6.7353 (2.04);
6.5529 (1.02); 5.2971 (16.00); 4.9052 (4.35); 3.8875 (15.85); 2.6807 (1.55);
2.6630 (2.23); 2.6461 (1.86); 1.6409 (11.46); 1.2576 (0.80); 0.5635 (0.38); 0.5459
(0.39); 0.5197 (0.34); 0.4130 (8.93); —0.0002 (8.24); —0.0111 (0.40)

74779 (3.20); 7.4713 (3.41); 7.4184 (2.88); 7.4146 (3.00); 7.4013 (3.62); 7.3974
(3.60); 7.3783 (3.24); 7.3507 (5.98); 7.3206 (0.36); 7.3105 (3.08); 7.3034 (2.87);
7.2958 (1.35); 7.2933 (1.43); 7.2835 (1.97); 7.2758 (1.51); 7.2620 (21.82); 7.2438
(0.81); 7.1424 (2.74); 7.1307 (3.67); 7.1253 (2.55); 7.1136 (3.35); 7.1060 (0.67);
7.0943 (0.63); 7.0888 (0.51); 7.0771 (0.55); 7.0607 (3.66); 7.0568 (3.70); 7.0490
(2.93); 7.0451 (2.80); 7.0385 (2.57); 6.8557 (3.88); 6.8491 (0.83); 6.8451 (0.66);
6.8370 (0.53); 6.8334 (0.51); 6.8196 (0.40); 6.6726 (2.47); 6.6382 (0.76); 6.456%
(0.38); 5.7191 (2.47); 5.6674 (3.05); 5.3010 (0.64); 5.2568 (3.30); 5.2052 (2.69);
4.9090 (0.35); 4.8552 (0.57); 4.7080 (0.63); 4.6539 (0.37); 3.8923 (16.00); 3.8199
(3.03); 3.7058 (0.32); 2.9310 (0.42); 2.9159 (0.91); 2.9080 (0.92); 2.8934 (1.76);
2.8825 (0.78); 2.8779 (1.04); 2.8692 (0.98); 2.8541 (0.50); 1.5651 (17.03); 0.6562
(0.33); 0.6456 (0.44); 0.6347 (0.51); 0.6269 (0.53); 0.6217 (0.60); 0.6149 (0.71);
0.6092 (0.86); 0.6035 (1.51); 0.5947 (0.96); 0.5894 (1.39); 0.5783 (1.44); 0.5724
(1.44); 0.5666 (1.62); 0.5627 (1.72); 0.5574 (2.17); 0.5534 (2.03); 0.5415 (1.61);
0.5310 (3.32); 0.5259 (4.15); 0.5165 (1.77); 0.5029 (3.64); 0.4939 (0.93); 0.4881
(0.64); 0.4790 (0.39); 0.0107 (0.40); —0.0002 (12.43); —0.0111 (0.50)
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TABLE 5-continued

NMR peak lists

Example

[.8O

[.81

[.82

[.83

[.84

[.85

Solvent

DMSO-
d6

CDCl,

DMSO-
do6

DMSO-
d6

DMSO-
do6

DMSO-
do6

Frequency
(Mhz)

400

300

300

400

400

400

IH-NMR

7.6976 (2.06); 7.6903 (2.50); 7.6854 (2.26); 7.6781 (2.56); 7.6526 (0.65); 7.6452
(0.70); 7.6403 (0.70); 7.6329 (0.72); 7.6073 (2.60); 7.6040 (2.83); 7.6000 (2.41);
7.5967 (2.21); 7.4263 (0.74); 7.4231 (0.81); 7.4190 (0.75); 7.4158 (0.73); 7.4077
(0.33); 7.3935 (0.52); 7.3898 (0.60); 7.3751 (0.59); 7.3662 (1.37); 7.3537 (16.00);
7.3427 (1.34); 7.3232 (0.59); 7.3203 (0.66); 7.3044 (0.55); 7.2902 (0.86); 7.2865
(0.80); 7.2752 (2.60); 7.2719 (2.80); 7.2630 (2.46); 7.2597 (2.37); 7.2248 (0.57);
7.2052 (0.44); 7.1654 (1.40); 7.0872 (0.71); 7.0840 (0.70); 7.0749 (0.69); 7.0717
(0.67); 7.0306 (2.50); 6.9279 (0.36); 6.8965 (1.59); 6.7941 (0.83); 6.6603 (0.42);
5.7591 (0.79); 5.4815 (1.96); 5.4429 (2.41); 5.1709 (2.44); 5.1323 (1.98); 4.7637
(0.86); 4.7471 (0.87); 3.8789 (12.46); 3.7715 (3.79); 3.3326 (27.96); 3.0486 (0.37);
2.8784 (0.80); 2.8706 (0.54); 2.8640 (1.28); 2.8587 (0.59); 2.8506 (0.85); 2.8353
(0.33); 2.5108 (1.74); 2.5064 (3.64); 2.5019 (4.95); 2.4974 (3.53); 2.4930 (1.64);
0.8648 (0.54); 0.8599 (0.62); 0.8467 (0.54); 0.8418 (0.66); 0.5922 (0.41); 0.5813
(0.43); 0.5659 (0.42); 0.5551 (0.41); 0.5157 (0.38); 0.5073 (0.82); 0.4916 (3.08);
0.4857 (2.34); 0.4805 (2.60); 0.4783 (2.55); 0.4741 (2.49); 0.4655 (2.62); 0.4522
(1.31); 0.4415 (0.59); —=0.0002 (2.06)

74885 (1.33); 7.4829 (1.62); 7.4594 (2.36); 7.4478 (1.76); 7.4423 (1.53); 7.4246
(2.89); 7.4178 (2.94); 7.4040 (3.08); 7.4002 (3.13); 7.3927 (1.90); 7.3868 (5.57);
7.3832 (4.56); 7.3687 (4.35); 7.3627 (3.87); 7.3458 (4.06); 7.3393 (3.15); 7.3227
(2.12); 7.3172 (1.73); 7.3088 (0.83); 7.2974 (1.48); 7.2838 (0.44); 7.2781 (0.41);
7.2612 (12.17); 7.1413 (2.66); 7.1296 (3.63); 7.1242 (2.40); 7.1126 (3.40); 7.1042
(0.91); 7.0925 (0.94); 7.0870 (0.82); 7.0751 (1.14); 7.0702 (3.71); 7.0663 (3.72);
7.0585 (2.82); 7.0547 (2.57); 7.0374 (2.41); 6.8544 (4.35); 6.8422 (1.38); 6.8391
(0.95); 6.6715 (2.44); 6.6605 (1.15); 6.4790 (0.58); 5.6689 (2.35); 5.6179 (3.40);
5.4015 (3.56); 5.3505 (2.49); 5.2989 (13.10); 4.9459 (0.50); 4.8927 (0.86); 4.7558
(0.90); 4.7023 (0.52); 3.9180 (0.42); 3.8810 (16.00); 3.8149 (4.61); 3.0148 (0.46);
2.8861 (0.43); 2.8715 (0.92); 2.8620 (0.99); 2.8479 (1.66); 2.8331 (1.08); 2.8234
(1.03); 2.8091 (0.52); 2.0461 (0.75); 1.5780 (8.35); 1.2595 (0.74); 0.8811 (0.45);
0.8629 (0.32); 0.7150 (0.40); 0.6982 (0.47); 0.6908 (0.32); 0.6767 (0.42); 0.6573
(0.39); 0.6099 (0.36); 0.6050 (0.43); 0.5995 (0.51); 0.5918 (0.51); 0.5844 (0.59);
0.5769 (1.23); 0.5715 (1.42); 0.5625 (1.35); 0.5573 (1.66); 0.5541 (1.56); 0.5501
(1.83); 0.5463 (1.65); 0.5396 (1.78); 0.5360 (1.77); 0.5238 (0.83); 0.5173 (0.82);
0.5006 (1.91); 0.4740 (3.85); 0.4661 (2.00); 0.4494 (3.63); 0.4426 (1.74); 0.4309
(0.65); 0.4152 (0.33); —0.0002 (6.73); —0.0111 (0.33)

7.6565 (2.31); 7.6519 (2.45); 7.6312 (2.73); 7.6271 (2.80); 7.5811 (3.33); 7.5713
(3.94); 7.5648 (3.67); 7.5550 (3.98); 7.4281 (4.04); 7.4240 (5.10); 7.4185 (4.83);
74145 (3.64); 7.3994 (2.89); 7.3938 (2.83); 7.3748 (2.60); 7.3690 (3.85); 7.3639
(2.46); 7.3448 (3.21); 7.3399 (3.06); 7.3203 (1.56); 7.3156 (1.29); 7.2558 (3.74);
7.2506 (3.17); 7.2316 (2.71); 7.2259 (2.18); 7.1510 (3.67); 7.1470 (3.48); 7.1346
(3.47); 7.1306 (3.23); 7.0567 (2.32); 6.8768 (4.84); 6.6970 (2.57); 5.7583 (1.32);
5.5704 (0.67); 5.5470 (2.50); 5.5236 (2.53); 5.5001 (0.72); 3.7983 (0.63); 3.7817
(0.86); 3.7513 (16.00); 3.3323 (79.42); 2.5141 (2.40); 2.5081 (5.08); 2.5020 (6.92);
2.4960 (5.01); 2.4901 (2.39); 2.2452 (1.05); 2.2318 (1.45); 2.2224 (1.46); 2.2093
(1.13); 2.1999 (0.70); 1.5503 (0.37); 1.5256 (9.71); 1.5021 (9.65); 1.2567 (0.54);
1.2339 (0.58); 0.8514 (0.45); 0.6700 (1.08); 0.6558 (1.16); 0.6352 (1.05); 0.6215
(1.13); 0.5212 (0.37); 0.4900 (1.01); 0.4672 (3.24); 0.4476 (3.26); 0.4246 (0.98);
0.3927 (0.33); 0.2002 (0.50); 0.1862 (1.17); 0.1683 (1.15); 0.1525 (1.23); 0.14753
(1.21); 0.1384 (1.03); —=0.0002 (1.60)

7.6543 (2.40); 7.6487 (2.56); 7.6336 (3.32); 7.6279 (3.68); 7.6090 (4.06); 7.6066
(4.25); 7.5964 (4.33); 7.5940 (4.35); 7.5523 (4.27); 7.5482 (4.11); 7.5385 (6.41);
7.5175 (4.98); 7.5135 (4.87); 7.5110 (4.54); 7.5043 (4.55); 7.5019 (4.22); 7.1724
(4.05); 7.1632 (4.15); 7.1597 (4.10); 7.1506 (3.60); 7.1288 (2.32); 6.9940 (5.14);
6.8593 (2.58); 4.7338 (10.66); 3.8105 (16.00); 3.3354 (136.50); 2.8912 (1.43);
2.7323 (1.81); 2.6767 (0.46); 2.6724 (0.52); 2.5116 (22.74); 2.5076 (42.76);
2.5032 (54.35); 2.4987 (39.28); 2.3298 (0.36); 0.6982 (0.80); 0.6793 (3.80);
0.6611 (3.84); 0.6505 (2.03); 0.6328 (1.12); 0.6147 (4.26); —0.0002 (3.50)

R.4383 (2.00); 7.9531 (1.27); 7.6323 (1.63); 7.6266 (1.77); 7.6115 (2.38); 7.6058
(2.57); 7.5882 (2.71); 7.5857 (2.83); 7.5756 (2.90); 7.5731 (2.91); 7.5324 (0.48);
7.5246 (5.48); 7.5126 (0.55); 7.5037 (3.87); 7.4989 (3.18); 7.4963 (3.04); 7.4871
(6.14); 7.4816 (3.38); 7.3031 (1.43); 7.1671 (3.42); 7.1568 (2.93); 7.1477 (2.86);
7.1442 (2.83); 7.1351 (2.55); 7.0312 (1.60); 4.7353 (8.60); 4.0028 (0.73); 3.9365
(16.00); 3.3358 (133.71); 2.8909 (10.35); 2.7317 (8.16); 2.5250 (0.88); 2.5118
(16.39); 2.5074 (32.26); 2.5029 (42.03); 2.4984 (30.16); 2.4939 (14.35); 0.7818
(0.61); 0.7639 (2.64); 0.7507 (2.70); 0.7465 (2.33); 0.7336 (0.85); 0.6453 (1.16);
0.6345 (2.93); 0.6275 (3.02); 0.6197 (2.22); 0.6059 (0.64); —0.0002 (1.48)

7.9520 (2.17); 7.6571 (3.04); 7.6517 (3.68); 7.6363 (4.83); 7.6308 (5.52); 7.6098
(6.12); 7.6074 (6.78); 7.5970 (6.92); 7.5947 (7.56); 7.5806 (1.61); 7.5553 (8.43);
7.5499 (8.91); 7.5408 (6.34); 7.5206 (4.24); 7.4993 (6.21); 7.4917 (6.69); 7.4449
(0.48); 7.4246 (0.33); 7.1718 (6.87); 7.1626 (6.81); 7.1592 (7.34); 7.1501 (6.69);
7.0414 (3.76); 6.9067 (1.88); 4.8291 (0.50); 4.7580 (1.91); 4.6485 (0.48); 4.6352
(0.44); 4.6023 (0.36); 3.8998 (14.91); 3.8399 (0.78); 3.3922 (0.36); 3.3824 (0.37);
3.3705 (0.66); 3.3296 (446.02); 3.3149 (58.12); 3.2498 (0.42); 2.8904 (16.00);
2.8742 (1.83); 2.8000 (1.78); 2.7470 (0.46); 2.7307 (13.68); 2.7149 (1.87); 2.6753

(0.96); 2.6708 (1.30); 2.6665 (1.10); 2.5240 (3.19); 2.5108 (67.26); 2.5063
(139.91); 2.5020 (193.78); 2.4975 (157.95); 2.4931 (102.24); 2.3333 (0.87);
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TABLE 5-continued

NMR peak lists

Example

[.86

[.87

[.8&

[.89

[.90

[.91

1.92

[.93

1.94

Solvent

DMSO-
do6

DMSO-
do6

DMSO-
d6

DMSO-
d6

DMSO-
do6

DMSO-
d6

DMSO-
do6

DMSO-
do6

DMSO-
do6

Frequency
(Mhz)

300

300

300

400

400

400

400

400

400

IH-NMR

2.3288 (1.23); 2.3239 (1.01); 1.2329 (0.59); 0.5809 (9.05); 0.3909 (0.33); 0.3798
(0.32); 0.3741 (0.34); 0.2910 (0.33); 0.0082 (0.43); —0.0002 (12.46); —0.0085
(1.32); —0.0174 (1.15)

7.6619 (0.94); 7.6552 (3.05); 7.6455 (4.27); 7.6389 (3.33); 7.6291 (3.83); 7.5601
(2.83); 7.3903 (0.63); 7.3753 (1.44); 7.3599 (2.36); 7.3539 (2.44); 7.3370 (8.90);
7.3303 (10.89); 7.3200 (5.14); 7.3002 (2.96); 7.2733 (1.71); 7.2444 (2.35); 7.2307
(2.29); 7.1162 (1.60); 6.9369 (3.38); 6.7576 (1.66); 5.7585 (16.00); 4.7825 (1.14);
4.7308 (1.87); 4.5964 (3.74); 4.5451 (2.30); 4.0407 (0.45); 4.0168 (0.45); 3.7932
(11.40); 3.7691 (2.40); 3.3246 (65.38); 2.5134 (7.55); 2.5074 (16.59); 2.5014
(23.21); 2.4953 (17.28); 2.4894 (8.57); 2.2340 (1.03); 1.9889 (1.92); 1.2454 (0.74);
1.1980 (0.56); 1.1743 (1.04); 1.1505 (0.53); 0.8583 (0.81); 0.8354 (0.40); 0.6912
(1.76); 0.6787 (1.71); 0.6112 (3.86); 0.5388 (1.11); 0.5221 (1.65); 0.5085 (1.84);
0.4935 (1.20); 0.4778 (0.92); 0.3179 (0.69); 0.2990 (1.35); 0.2793 (1.36); 0.2591
(0.60); 0.0107 (0.61); =0.0002 (19.88); —0.0112 (1.32); —0.0300 (0.53)

R.2069 (2.28); 7.6450 (0.60); 7.6354 (2.67); 7.6258 (2.96); 7.6191 (2.98); 7.6095
(2.95); 7.5589 (2.73); 7.5546 (3.19); 7.5492 (2.90); 7.5451 (2.46); 7.3785 (0.45);
7.3638 (1.02); 7.3503 (1.12); 7.3424 (1.95); 7.3203 (9.82); 7.3102 (6.62); 7.2819
(1.14); 7.2558 (1.86); 7.2466 (2.71); 7.2424 (2.76); 7.2303 (2.54); 7.2262 (2.55);
7.1811 (0.38); 7.0746 (3.43); 6.8938 (1.69); 5.7588 (10.28); 4.9653 (0.37); 4.9140
(0.40); 4.6610 (7.72); 4.5009 (0.61); 4.4485 (0.44); 3.9108 (16.00); 3.3252 (54.81);
2.5131 (8.04); 2.5072 (17.47); 2.5012 (24.33); 2.4952 (18.03); 2.4893 (9.03);
2.3828 (1.07); 1.9889 (0.73); 1.2460 (0.45); 1.1742 (0.38); 1.1162 (0.32); 0.8579
(0.46); 0.7279 (0.80); 0.7170 (0.82); 0.7074 (1.08); 0.6972 (0.94); 0.6514 (7.60);
0.6319 (4.26); 0.5295 (0.71); 0.5126 (1.19); 0.4995 (1.38); 0.4831 (0.89); 0.4700
(0.71); 0.3797 (0.79); 0.3616 (1.36); 0.3390 (1.44); 0.3195 (0.58); 0.0667 (0.34);
0.0107 (0.60); —0.0002 (20.43); —-0.0110 (1.06)

7.6782 (1.85); 7.6685 (2.60); 7.6625 (2.51); 7.6526 (2.56); 7.5882 (2.71); 7.4648
(0.34); 7.4010 (0.81); 7.3907 (0.89); 7.3527 (7.16); 7.3351 (7.55); 7.2708 (2.64);
7.2568 (2.37); 7.1855 (1.02); 7.0056 (1.90); 6.8260 (1.01); 5.7590 (16.00); 4.7793
(0.43); 4.6614 (0.34); 4.6121 (0.34); 4.5572 (0.48); 4.5270 (0.47); 4.4856 (0.50);
44481 (0.36); 3.8948 (10.42); 3.8731 (2.22); 3.8076 (1.07); 3.3281 (26.01);
2.5136 (3.24); 2.5078 (6.87); 2.5018 (9.46); 2.4958 (7.04); 2.4900 (3.51); 2.3032
(1.12); 1.9891 (0.97); 1.2345 (0.33); 1.1744 (0.50); 0.9057 (0.62); 0.8842 (0.61);
0.8583 (0.44); 0.6684 (1.80); 0.4787 (6.36); 0.4597 (5.71); 0.2306 (0.65); 0.2096
(1.27); 0.1892 (1.22); 0.1691 (0.55); 0.0106 (0.35); —0.0002 (7.26)

7.9535 (2.13); 7.8799 (2.96); 7.7769 (2.93); 7.7635 (3.03); 7.6908 (2.54); 7.6854
(3.73); 7.6795 (5.12); 7.6721 (6.35); 7.6660 (16.00); 7.6599 (8.98): 7.5405 (4.30);
7.5300 (4.86); 7.5120 (1.73); 7.1156 (1.35); 4.7634 (3.00); 3.3266 (34.64); 2.8906
(15.72); 2.7591 (1.05); 2.7498 (1.04); 2.7321 (13.81); 2.7310 (12.75); 2.6714
(0.38); 2.5246 (1.35); 2.5113 (19.93); 2.5069 (38.48); 2.5023 (49.73); 2.4978
(36.03); 2.4933 (17.79); 2.3291 (0.32); 1.2328 (0.43); 0.4968 (3.04)

7.9592 (1.10); 7.6231 (1.40); 7.6177 (1.53); 7.6022 (2.07); 7.5969 (2.30); 7.5859
(2.54); 7.5732 (2.62); 7.5180 (6.73); 7.4972 (2.85); 7.4822 (2.69); 7.4733 (2.95);
74594 (3.30); 7.4545 (3.22); 7.2633 (1.23); 7.1559 (2.13); 7.1466 (2.47); 7.1433
(2.47); 7.1340 (3.10); 7.1209 (4.33); 6.9770 (1.31); 4.7256 (8.01); 3.7009 (16.00);
3.3383 (77.93); 2.9336 (1.08); 2.8967 (6.96); 2.7379 (6.17); 2.5126 (31.37);
2.5085 (39.58); 2.5044 (30.67); 0.7949 (0.61); 0.7774 (2.79); 0.7637 (2.80);
0.7475 (0.81); 0.6375 (0.93); 0.6261 (2.82); 0.6199 (3.18); 0.5983 (0.66)

7.9538 (2.05); 7.7909 (3.14); 7.7777 (3.25); 7.6529 (2.55); 7.6322 (3.49); 7.5910
(11.01); 7.5871 (11.30); 7.5754 (5.37); 7.5432 (6.60); 7.5364 (7.64); 7.5182 (2.11);
7.1674 (5.91); 7.1582 (6.06); 7.1548 (6.00); 7.1456 (5.42); 7.1330 (0.46); 7.1050
(1.72); 4.7589 (4.07); 3.3295 (98.26); 2.8910 (16.00); 2.7715 (1.32); 2.7321
(13.67); 2.6765 (0.36); 2.6719 (0.47); 2.6676 (0.35); 2.5250 (1.44); 2.5119 (24.40);
2.5075 (48.20); 2.5029 (63.23); 2.4984 (46.18); 2.4940 (22.61); 2.3296 (0.41);
1.2326 (0.51); 0.5041 (4.27)

79597 (1.26); 7.8454 (2.23); 7.8424 (2.46); 7.8383 (2.56); 7.8353 (2.41); 7.6759
(2.16); 7.6682 (3.31); 7.6631 (3.69); 7.6561 (2.32); 7.6469 (1.93); 7.6413 (2.06);
7.5325 (3.85); 7.5274 (5.00); 7.5118 (4.38); 7.4911 (3.28); 7.4794 (2.48); 7.4764
(2.47); 7.4668 (2.20); 7.4638 (2.16); 7.2705 (1.22); 7.1269 (3.62); 7.1215 (2.70);
7.1170 (2.48); 6.9840 (1.30); 4.7338 (7.52); 3.6956 (16.00); 3.3346 (51.15);
2.9300 (0.93); 2.8969 (9.24); 2.7379 (7.77); 2.5173 (14.52); 2.5131 (28.12);
2.5086 (36.52); 2.5042 (26.80); 2.5001 (13.38); 0.7795 (0.55); 0.7616 (2.41);
0.7483 (2.49); 0.7315 (0.78); 0.6405 (0.89); 0.6296 (2.56); 0.6227 (2.73); 0.6011
(0.58)

R.4388 (2.24); 7.9530 (1.61); 7.8652 (2.49); 7.8621 (2.87); 7.8581 (3.01); 7.8550
(2.80); 7.6800 (1.88); 7.6748 (4.02); 7.6675 (2.49); 7.6620 (3.59); 7.6548 (4.49);
7.5667 (3.50); 7.5618 (3.29); 7.5176 (4.38); 7.4970 (5.96); 7.4853 (2.52); 7.4822
(2.48); 7.3073 (1.38); 7.1714 (3.09); 7.0355 (1.51); 4.7403 (8.70); 3.9310 (16.00);
3.3248 (17.80); 2.8902 (11.57); 2.7310 (9.38); 2.5062 (33.21); 2.5018 (42.78);
2.4975 (32.22); 0.7647 (0.65); 0.7471 (2.82); 0.7337 (2.80); 0.7172 (0.95); 0.6793
(0.37); 0.6503 (1.14); 0.6396 (3.12); 0.6323 (3.25); 0.6111 (0.64)

7.9530 (2.26); 7.8319 (4.22); 7.6915 (6.95); 7.6843 (9.05); 7.6792 (6.95); 7.6717
(7.06); 7.6693 (5.53); 7.6635 (5.64); 7.6251 (7.36); 7.6201 (6.57); 7.5334 (3.25);

7.5130 (2.74); 7.4907 (4.22); 7.4792 (3.85); 7.1809 (1.46); 7.0460 (3.08); 6.9114
(1.55); 4.7651 (1.67); 4.6924 (0.43); 3.8939 (13.42); 3.3240 (35.59); 2.8903
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TABLE 5-continued

NMR peak lists

Example

[.95

[.96

1.97

[.9%

1.99

[.100

[.101

[.102

[.103

[.104

[.105

Solvent

DMSO-
do6

CDCl,

CDCl,

DMSO-
d6

DMSO-
d6

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

Frequency
(Mhz)

400

300

300

400

400

300

300

300

300

300

300

IH-NMR

(16.00); 2.7993 (1.31); 2.7481 (0.35); 2.7317 (13.32); 2.7307 (12.96); 2.6755
(0.47); 2.6709 (0.60); 2.6665 (0.46); 2.5240 (1.85); 2.5106 (34.74); 2.5063 (67.19);
2.5019 (87.11); 2.4973 (66.33); 2.4930 (35.18); 2.3332 (0.43); 2.3286 (0.58);
2.3242 (0.44); 1.2338 (0.36); 0.5785 (6.98)

7.8724 (3.92); 7.8691 (4.24); 7.8652 (4.48); 7.8619 (4.06); 7.7070 (2.74); 7.7014
(3.28); 7.6959 (4.41); 7.6884 (5.36); 7.6832 (6.61); 7.6810 (4.92); 7.6760 (4.66);
7.6389 (3.99); 7.5370 (5.94); 7.5192 (5.71); 7.5162 (8.88); 7.5068 (4.06); 7.5033
(3.80); 7.1417 (2.50); 7.0070 (5.71); 6.8723 (2.86); 4.7423 (9.72); 3.8089 (16.00);
3.3396 (135.49); 2.8965 (0.47); 2.7378 (0.74); 2.7082 (0.58); 2.6869 (0.52);
2.6822 (0.60); 2.6776 (0.64); 2.6729 (0.52); 2.5308 (1.09); 2.5175 (19.44); 2.5130
(38.21); 2.5085 (49.62); 2.5039 (35.56); 2.4994 (16.86); 2.3353 (0.33); 0.6902
(0.78); 0.6712 (3.37); 0.6583 (3.81); 0.6438 (2.43); 0.6282 (2.19); 0.6170 (4.68);
0.5883 (0.65)

7.5207 (2.06); 7.5145 (2.67); 7.4954 (1.37); 7.4883 (0.75); 7.4679 (2.55); 7.4595
(2.93); 7.4541 (2.12); 7.4489 (2.71); 7.4443 (2.59); 7.4243 (4.23); 7.4184 (2.13);
74085 (1.38); 7.4016 (3.21); 7.3969 (2.24); 7.3919 (2.25); 7.3675 (0.33); 7.3558
(2.84); 7.3513 (2.55); 7.3391 (1.71); 7.3346 (1.51); 7.2615 (9.91); 7.1397 (1.17);
6.9580 (2.41); 6.7762 (1.20); 4.8623 (4.86); 2.7801 (1.30); 2.7666 (16.00); 2.7120
(0.40); 2.6939 (0.89); 2.6759 (1.29); 2.6680 (0.60); 2.6584 (0.81); 2.6393 (0.39);
2.0079 (11.92); 0.7344 (4.35); 0.7175 (8.10); 0.0105 (0.35); =0.0002 (8.97); -0.0110
(0.35)

7.5025 (5.18); 7.4782 (2.47); 7.4707 (1.56); 7.4080 (2.68); 7.4033 (1.42); 7.3833
(0.96); 7.3787 (1.4%); 7.3193 (1.68); 7.3156 (2.70); 7.3079 (3.05); 7.3037 (2.76);
7.2990 (4.11); 7.2955 (4.06); 7.2917 (1.46); 7.2608 (24.60); 7.1435 (1.15); 7.1030
(2.44); 7.0904 (2.30); 7.0865 (2.23); 7.0739 (1.93); 6.9620 (2.39); 6.7804 (1.18);
4.8492 (4.66); 2.7721 (16.00); 2.7193 (0.37); 2.7015 (0.81); 2.6893 (0.64); 2.6832
(1.24); 2.6751 (0.56); 2.6662 (0.75); 2.6465 (0.38); 2.0084 (2.62); 1.7796 (0.35);
0.7405 (3.59); 0.7245 (7.49); 0.0106 (0.60); —=0.0002 (21.57); —=0.0111 (0.98)
7.8743 (2.77); 7.8709 (2.94); 7.8670 (3.08); 7.8636 (2.84); 7.6876 (2.76); 7.6802
(4.11); 7.6750 (4.56); 7.6678 (2.89); 7.6591 (2.12); 7.6534 (2.42); 7.5976 (3.55);
7.5922 (3.01); 7.5178 (4.72); 7.5031 (3.23); 7.4996 (3.77); 7.4972 (4.24); 7.4906
(2.75); 7.4872 (2.60); 6.3721 (1.50); 5.7602 (14.39); 4.6978 (8.14); 3.3151 (49.04);
2.7528 (0.61); 2.6811 (0.41); 2.6764 (0.54); 2.6720 (0.40); 2.5581 (0.40); 2.5298
(1.51); 2.5165 (30.75); 2.5120 (62.21); 2.5075 (83.77); 2.5029 (58.25); 2.4985
(26.57); 2.4616 (1.48); 2.3389 (0.53); 2.3342 (0.84); 2.3194 (16.00); 2.2336
(13.16); 2.2176 (1.03); 1.9948 (0.53); 1.2547 (0.39); 0.8653 (0.56); 0.6528 (2.11);
0.6468 (1.88); 0.6357 (2.80); 0.6308 (3.13); 0.6200 (3.53); 0.5902 (0.34)

7.6490 (1.63); 7.6433 (1.71); 7.6282 (2.22); 7.6225 (2.35); 7.5973 (2.55); 7.5947
(2.77); 7.5846 (2.70); 7.5820 (2.77); 7.5255 (4.82); 7.5167 (2.99); 7.5140 (3.00);
7.5075 (3.75); 7.5048 (6.17); 7.4914 (3.39); 7.4858 (3.10); 7.1698 (2.75); 7.1607
(2.73); 7.1572 (2.73); 7.1481 (2.44); 6.3657 (1.60); 6.2137 (0.38); 5.7605 (9.99);
4.6910 (8.22); 3.3149 (17.81); 2.7776 (0.60); 2.6810 (0.33); 2.6766 (0.46); 2.6720
(0.34); 2.5299 (1.31); 2.5165 (26.66); 2.5120 (54.08); 2.5075 (72.89); 2.5031
(51.73); 2.4987 (24.30); 2.4615 (2.44); 2.3338 (16.00); 2.2410 (12.92); 2.2166
(1.59); 0.6872 (0.47); 0.6825 (0.40); 0.6682 (2.23); 0.6556 (2.13); 0.6508 (2.41);
0.6394 (1.38); 0.6234 (0.67); 0.6167 (1.20); 0.6067 (3.03); 0.6006 (2.35); 0.5773
(0.55)

7.5598 (0.33); 7.4026 (1.57); 7.3791 (2.40); 7.3674 (0.62); 7.3469 (1.14); 7.3413
(1.73); 7.3268 (5.40); 7.3215 (6.84); 7.3101 (3.13); 7.3008 (1.77); 7.2870 (1.66);
7.2772 (1.62); 7.2616 (41.92); 7.0396 (0.56); 6.9313 (2.84); 6.9275 (4.05); 6.9236
(3.01); 6.9106 (0.38); 6.8822 (0.47); 6.8573 (1.24); 6.8339 (2.08); 6.6758 (0.54);
5.3014 (3.67); 4.8646 (3.03); 4.7952 (0.58); 3.8063 (10.47); 2.6539 (0.83); 2.6458
(0.89); 2.2918 (15.81); 2.2889 (16.00); 1.5597 (19.64); 0.6581 (0.64); 0.4789
(2.90); 0.0106 (0.81); —=0.0002 (26.70); —=0.0111 (1.10)

7.3715 (1.32); 7.3472 (2.46); 7.3262 (1.58); 7.2615 (15.00); 7.0253 (3.52); 6.9880
(3.87); 6.9503 (1.42); 6.9271 (4.79); 6.8397 (2.22); 6.8043 (4.06); 6.6597 (1.05);
4.8134 (7.09); 4.7607 (0.54); 3.8169 (14.92); 2.7091 (1.89); 2.2885 (16.00);
1.5596 (8.55); 1.2605 (1.67); 0.8797 (0.83); 0.8591 (0.45); 0.6600 (0.41); 0.5524
(3.49); 0.4914 (5.35); —0.0002 (9.45)

7.2624 (6.14); 7.1745 (1.31); 7.1503 (2.75); 7.1294 (1.87); 7.0819 (3.94); 7.0464
(7.19); 7.0127 (4.74); 6.9660 (1.20); 6.8272 (2.46); 6.6449 (1.24); 4.5122 (7.66);
3.8127 (16.00); 2.6894 (1.85); 2.0376 (15.34); 1.5828 (3.72); 1.2619 (4.30);
0.8819 (2.24); 0.8592 (1.11); 0.5384 (3.51); 0.4652 (5.60); —0.0002 (3.73)

7.3355 (1.66); 7.3081 (4.02); 7.2917 (4.52); 7.2630 (8.88); 7.2455 (1.38); 7.0234
(0.92); 6.9413 (4.10); 6.8401 (2.24); 6.8256 (3.45); 6.6591 (0.91); 4.8230 (5.47);
3.8201 (12.86); 2.6909 (1.23); 2.2878 (16.00); 1.5802 (5.23); 1.3044 (0.53);
1.2633 (3.61); 0.9007 (1.06); 0.8817 (2.40); 0.8585 (1.11); 0.5699 (1.88); 0.5529
(2.37); 0.4952 (3.78); —0.0002 (4.50)

7.3169 (5.01); 7.2950 (2.48); 7.2625 (18.19); 7.1359 (3.87); 7.1090 (3.03); 7.0849
(3.46); 7.0543 (4.12); 7.0089 (1.27); 6.8263 (2.50); 6.6441 (1.24); 4.5144 (6.99);
3.8168 (16.00); 2.6692 (1.42); 2.0418 (15.49); 1.5658 (10.62); 1.2640 (6.31);
0.9003 (1.90); 0.8819 (3.91); 0.8595 (1.83); 0.5584 (2.63); 0.5393 (2.78); 0.4661
(4.51); —0.0002 (9.52)

7.3831 (0.44); 7.3389 (8.98); 7.2967 (2.55); 7.2619 (8.78); 7.1981 (3.49); 7.1748
(2.36); 7.0887 (3.36); 7.0389 (4.84); 6.8432 (2.04); 6.6615 (1.02); 4.5570 (5.60);
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TABLE 5-continued

NMR peak lists

Example

[.106

[.107

[.10¥

[.109

[.110

[.111

[.112

[.113

[.114

[.115

[.L116

Solvent

CDCl,

DMSO-
do6

DMSO-
d6

DMSO-
do6

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

DMSO-
d6

DMSO-
d6

Frequency
(Mhz)

300

400

400

400

300

300

300

300

300

400

600

IH-NMR

3.8020 (16.00); 2.6317 (1.63); 2.0489 (14.61); 1.5768 (3.83); 1.2609 (3.80);
0.8982 (0.99); 0.8818 (1.79); 0.8592 (0.86); 0.5043 (3.23); 0.4527 (5.69); —0.0002
(5.74)

7.5153 (1.30); 7.5089 (1.49); 7.4884 (1.72); 7.4820 (2.06); 7.4395 (3.06); 7.4336
(2.55); 7.3328 (3.26); 7.3058 (2.49); 7.2604 (6.38); 7.0912 (4.65); 7.0882 (4.75);
6.9076 (2.40); 6.8274 (3.35); 6.7256 (1.21); 4.7972 (4.16); 3.8110 (10.32); 3.1818
(0.50); 3.1599 (0.67); 3.1378 (0.55); 2.6784 (0.70); 2.2822 (13.42); 2.2799 (13.20);
1.6394 (0.40); 1.2553 (16.00); 1.2326 (15.85); 0.6925 (5.89); 0.6751 (6.50); —0.0002
(3.82)

7.9596 (0.98); 7.3502 (1.46); 7.3057 (1.80); 7.1624 (2.04); 7.1526 (1.95); 7.1312
(2.03); 7.0761 (1.66); 7.0571 (1.19); 7.0222 (1.11); 6.8876 (0.51); 4.4113 (1.50);
3.8981 (5.87); 3.3335 (55.00); 2.8972 (7.15); 2.7376 (6.12); 2.6775 (0.92); 2.6732
(0.90); 2.6684 (0.85); 2.5173 (19.48); 2.5131 (38.11); 2.5087 (49.97); 2.5042
(36.96); 2.4999 (18.73); 2.3357 (16.00); 2.0823 (0.83); 2.0052 (5.45); 0.4339
(1.53); 0.4197 (1.54); 0.2997 (2.09)

7.9594 (0.89); 7.3347 (1.62); 7.3275 (2.04); 7.2913 (2.72); 7.2889 (2.75); 7.28353
(2.10); 7.2810 (1.88); 7.1501 (1.40); 7.1309 (2.22); 7.0874 (3.28); 7.0706 (3.96);
7.0514 (2.45); 6.9550 (2.86); 6.8203 (1.44); 4.4051 (4.73); 3.8768 (0.42); 3.7975
(7.62); 3.3326 (49.39); 2.8972 (6.87); 2.7382 (5.94); 2.7370 (5.39); 2.6773 (0.32);
2.6087 (0.54); 2.5305 (0.96); 2.5173 (18.02); 2.5128 (35.60); 2.5083 (46.25);
2.5037 (32.95); 2.4992 (15.63); 2.3308 (16.00); 1.9912 (6.89); 0.5426 (1.81);
0.5280 (1.81); 0.3573 (0.82); 0.3461 (2.57); 0.3399 (2.76); 0.3321 (2.32); 0.3188
(0.61)

R.3015 (1.25); 7.9594 (1.22); 7.3304 (2.67); 7.3227 (3.42); 7.2765 (2.93); 7.2740
(3.10); 7.2686 (2.97); 7.2661 (3.10); 7.1296 (3.44); 7.1128 (2.51); 7.0635 (3.99);
7.0541 (4.77); 7.0349 (2.71); 6.9931 (1.18); 4.4111 (7.96); 3.9227 (14.49); 3.3348
(115.25); 2.8971 (8.53); 2.7378 (7.98); 2.6819 (0.38); 2.6775 (0.46); 2.6730 (0.35);
2.5129 (52.43); 2.5085 (66.66); 2.5040 (50.12); 2.3246 (16.00); 1.9905 (12.44);
1.2422 (2.19); 0.8604 (0.36); 0.6343 (0.69); 0.6166 (3.11); 0.6032 (3.15); 0.5863
(0.88); 0.3938 (0.99); 0.3820 (3.02); 0.3765 (3.34); 0.3680 (2.89): 0.3549 (0.79)
7.3756 (1.26); 7.3489 (4.44); 7.3319 (2.76); 7.3261 (3.00); 7.3051 (0.74); 7.2994
(1.05); 7.2668 (3.17); 7.2589 (5.45); 7.1606 (3.07); 7.1497 (3.59); 7.0686 (1.11);
7.0156 (2.30); 7.0122 (2.44); 7.0084 (1.73); 7.0047 (2.31); 7.0013 (2.19); 6.8867
(2.27); 6.7048 (1.15); 4.8120 (4.07); 3.7987 (10.32); 3.2218 (0.46); 3.1999 (0.61);
3.1783 (0.50); 2.6886 (0.66); 2.2719 (13.90); 2.2694 (13.95); 2.1144 (1.12);
2.1119 (1.13); 1.9994 (1.91); 1.6300 (0.33); 1.2809 (16.00); 1.2582 (15.79);
1.2276 (0.55); 1.2048 (0.38); 0.6836 (4.34); 0.6677 (6.38); —0.0002 (3.28)

7.3456 (0.97); 7.3201 (1.19); 7.2644 (6.54); 7.0856 (0.36); 7.0556 (2.11); 7.0291
(2.75); 7.0101 (3.07); 6.8475 (1.77); 6.6653 (0.89); 5.2992 (0.41); 4.8579 (4.08);
3.8348 (6.18); 3.3616 (0.64); 3.3053 (0.90); 3.0424 (2.60); 2.9864 (2.02); 2.9441
(0.67); 2.3022 (16.00); 2.0545 (0.32); 2.0279 (15.56); 1.9779 (0.42); 1.6889 (7.51);
1.2571 (0.54); 0.6785 (4.58); 0.6658 (4.53); 0.0710 (0.38); —0.0002 (4.90)

7.2678 (4.22); 7.1154 (0.68); 7.0922 (1.59); 7.0713 (1.15); 7.0323 (1.87); 7.0041
(2.87); 6.9665 (0.65); 6.8310 (1.39); 6.6482 (0.69); 4.6718 (0.63); 4.6210 (0.90);
43924 (1.87); 4.3398 (1.31); 3.8202 (9.35); 3.7865 (10.51); 2.7141 (1.03); 2.0745
(16.00); 1.7033 (0.44); 0.5201 {2.05); 0.4613 (3.03); —0.0002 (2.80)

7.3075 (3.16); 7.2849 (1.65); 7.2652 (5.72); 7.0754 (1.89); 7.0489 (1.48); 7.0079
(0.68); 6.8252 (1.35); 6.6446 (0.68); 5.3021 (1.13); 4.6670 (0.62); 4.6160 (0.84);
43973 (1.82); 4.3459 (1.23); 3.8188 (9.25); 3.7810 (10.18); 2.6837 (0.90); 2.0744
(16.00); 0.5156 (1.88); 0.4530 (2.71); —=0.0002 (2.98)

R.1178 (1.51); 7.4683 (0.33); 7.3267 (7.47); 7.3017 (1.93); 7.2936 (1.98); 7.2636
(14.03); 7.1355 (2.24); 7.1130 (1.74); 7.0259 (0.74); 6.8433 (1.44); 6.6630 (0.70);
5.3018 (0.91); 4.6987 (0.76); 4.6479 (0.98); 4.4543 (2.07); 4.4042 (1.42); 3.8071
(12.83); 3.7949 (16.00); 2.6466 (1.03); 2.0884 (13.90); 2.0107 (1.37); 1.3277
(0.34); 0.4458 (3.69); —0.0002 (9.19)

7.9594 (1.42); 7.6339 (0.36); 7.1278 (1.68); 7.1085 (2.27); 7.0972 (1.15); 7.0745
(3.63); 7.0014 (2.98); 6.9823 (2.38); 6.9623 (2.34); 6.8276 (1.17); 4.4328 (0.40);
4.3937 (0.89); 4.3465 (1.80); 4.3081 (0.77); 3.8008 (8.50): 3.6939 (13.64); 3.3755
(0.67); 3.3357 (62.91); 2.8971 (10.91); 2.7376 (9.15); 2.6777 (0.38); 2.6020 (0.49);
2.5827 (0.66); 2.5712 (0.78); 2.5573 (1.28); 2.5434 (0.77); 2.5309 (1.09); 2.5174
(20.71); 2.5131 (41.31); 2.5086 (54.41); 2.5040 (39.66); 2.4996 (19.50); 2.3480
(0.45); 2.3349 (0.91); 2.3202 (16.00); 2.0206 (4.76); 1.9755 (0.34); 1.9326 (5.27);
1.2422 (0.62); 1.1652 (2.45); 1.0757 (0.39); 0.5028 (1.66); 0.4873 (1.61); 0.3243
(2.27)

R.3021 (0.40); 7.9525 (1.84); 7.2309 (0.33); 7.1408 (0.65); 7.0994 (1.66); 7.086%
(1.97); 7.0448 (3.41); 6.9764 (3.66); 6.9637 (3.06); 4.4137 (0.48); 4.3877 (1.21);
43601 (2.73); 4.3345 (1.07); 3.9173 (11.50); 3.6683 (15.05); 3.3157 (36.34);
2.8902 (15.37); 2.7312 (12.38); 2.7304 (12.59); 2.7072 (0.36); 2.6156 (0.42);
2.6126 (0.56); 2.6096 (0.39); 2.5219 (0.87); 2.5188 (1.14); 2.5157 (1.26); 2.5069
(29.43); 2.5039 (63.77); 2.5009 (87.61); 2.4978 (61.31); 2.4948 (27.81); 2.3881
(0.37); 2.3850 (0.51); 2.3820 (0.40); 2.3070 (16.00); 2.0052 (4.73); 1.9250 (6.45);
0.5836 (2.52); 0.5808 (2.90); 0.5722 (2.48); 0.5692 (3.04); 0.5559 (0.33); 0.3832
(0.39); 0.3784 (0.36); 0.3685 (1.30); 0.3625 (1.52); 0.3532 (1.73); 0.3469 (1.54);
0.3395 (0.36); 0.3361 (0.38); 0.3327 (0.40); —0.0002 (0.34)



US 10,125,126 B2

81 32

TABLE 5-continued

NMR peak lists

Example

[.L117

[.L118

[.119

[.120

[.121

[.122

[.123

[.124

[.125

[.126

[.127

Solvent

DMSO-
d6

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

DMSO-
do6

DMSO-
do6

DMSO-
dé6

CDCl,

Frequency
(Mhz)

600

300

300

300

300

300

300

600

600

600

300

IH-NMR

7.9524 (1.60); 7.1537 (1.69); 7.1167 (1.41); 7.1051 (1.87); 7.0186 (1.05); 6.9964
(1.35); 6.9838 (1.18); 6.9291 (0.54); 4.4248 (0.44); 4.3290 (0.44); 4.3040 (0.34);
3.9118 (0.36); 3.8923 (6.00); 3.7054 (8.25); 3.3153 (30.96); 2.8902 (13.20);
2.7305 (10.84); 2.6275 (0.74); 2.6188 (0.69); 2.6157 (0.83); 2.6127 (0.83); 2.6096
(0.61); 2.5219 (0.89); 2.5188 (1.13); 2.5157 (1.18); 2.5069 (28.74); 2.5039 (62.25);
2.5009 (85.23); 2.4978 (60.12); 2.4948 (27.18); 2.3881 (0.37); 2.3850 (0.51);
2.3820 (0.37); 2.3185 (16.00); 2.0244 (6.09); 1.9382 (6.06); 0.3733 (1.48); 0.3618
(1.51); 0.2715 (1.53); —=0.0002 (0.39)

7.3643 (1.73); 7.3377 (2.22); 7.2631 (9.67); 7.1747 (1.23); 7.1688 (1.39); 7.1482
(0.92); 7.1422 (1.11); 7.0994 (2.20); 7.0938 (1.89); 7.0674 (0.69); 6.8854 (1.40);
6.7036 (0.71); 4.8063 (2.49); 3.8027 (6.99); 3.7789 (14.27); 3.1896 (0.40); 3.1673
(0.33); 2.7057 (0.43); 2.5779 (0.60); 2.2381 (14.57); 2.2263 (16.00); 1.2794
(10.10); 1.2567 (10.08); 1.2261 (0.37); 0.6811 (2.70); 0.6671 (4.04); —0.0002
(8.38); —0.0111 (0.38)

74937 (1.61); 7.3654 (0.73); 7.3426 (1.72); 7.3207 (2.50); 7.2971 (2.02); 7.2645
(6.65); 7.2480 (5.27); 7.0573 (1.71); 7.0217 (2.37); 6.9824 (1.81); 6.9552 (0.97);
6.9103 (2.07); 6.8930 (1.96); 6.8402 (0.97); 6.7769 (0.32); 6.6590 (0.48); 4.7619
(1.13); 4.7155 (3.13); 3.8043 (13.63); 2.6533 (1.22); 1.9765 (2.45); 1.6424 (1.85);
1.2592 (2.23); 1.2370 (16.00); 0.8942 (0.56); 0.8813 (1.02); 0.8584 (0.52); 0.5244
(1.98); 0.4729 (3.40); 0.3044 (0.59); 0.2426 (0.46); —0.0002 (1.68)

74691 (0.48); 7.3340 (7.25); 7.2621 (11.83); 7.2438 (3.15); 7.0411 (0.39); 6.9112
(2.39); 6.8936 (2.22); 6.8605 (0.77); 6.6780 (0.43); 5.3011 (1.33); 4.7626 (2.86);
3.7936 (12.36); 2.5852 (1.27); 1.9265 (1.43); 1.5809 (4.68); 1.2415 (16.00);
0.8999 (0.41); 0.8819 (0.75); 0.8591 (0.39); 0.4581 (4.03); —0.0002 (5.84)

7.5065 (0.93); 7.3756 (0.45); 7.3521 (1.18); 7.3256 (5.64); 7.2600 (15.39); 7.0208
(0.64); 6.9101 (2.87); 6.8922 (2.66); 6.8393 (1.30); 6.6572 (0.64); 5.2952 (2.13);
4.7194 (4.07); 3.8033 (16.00); 2.6295 (1.61); 2.0451 (0.34); 2.0056 (0.55); 1.6784
(1.93); 1.2579 (1.02); 1.2342 (3.75); 0.5226 (2.58); 0.4697 (4.47); 0.2968 (0.35); —0.0002
(1.16)

7.7214 (0.33); 7.7074 (0.37); 7.7027 (0.54); 7.6969 (0.34); 7.6801 (0.39); 7.6752
(0.35); 7.6400 (0.32); 7.5781 (0.33); 7.5733 (0.35); 7.5540 (0.66); 7.5486 (0.73);
7.5297 (0.95); 7.5245 (0.95); 7.4932 (0.79); 7.4890 (0.68); 7.4860 (0.69); 7.4835
(0.69); 7.4733 (0.57); 7.4684 (0.63); 7.4632 (0.57); 7.4586 (0.58); 7.4452 (0.41);
7.4402 (0.41); 7.4354 (0.41); 7.4161 (0.40); 7.3971 (0.94); 7.3939 (0.82); 7.3740
(1.01); 7.3516 (2.36); 7.3266 (2.96); 7.3074 (1.71); 7.2856 (7.06); 7.2669 (10.04);
7.2649 (9.45); 7.2508 (2.15); 7.2262 (0.95); 7.0627 (5.07); 7.0533 (0.91); 7.0343
(7.02); 7.0080 (2.05); 6.9989 (1.15); 6.9113 (5.05); 6.8929 (4.65); 6.8353 (1.16);
6.6538 (0.58); 4.7678 (0.83); 4.7111 (3.18); 3.8292 (9.48); 3.7868 (16.00); 2.5563
(0.97); 2.5427 (1.24); 2.5350 (1.35); 2.5214 (1.01); 1.9993 (3.38); 1.6818 (11.65);
0.4810 (1.95); 0.4334 (3.44); 0.3107 (0.40); —0.0002 (4.05)

7.3317 (5.22); 7.3278 (5.51); 7.3004 (7.98); 7.2944 (10.43); 7.2894 (10.23);
7.2707 (8.20); 7.2654 (7.02); 7.0154 (0.59); 6.9103 (5.45); 6.8918 (5.05); 6.8338
(1.18); 6.6517 (0.59); 4.7070 (3.36); 3.8274 (9.73); 3.7913 (16.00); 2.5767 (1.02);
2.5631 (1.29); 2.5550 (1.42); 2.5413 (1.07); 2.1703 (0.83); 2.0033 (0.83); 1.6703
(1.60); 0.4860 (2.02); 0.4373 (3.54); —0.0002 (3.36)

R.2839 (0.39); 7.9524 (1.38); 7.5143 (6.12); 7.5051 (6.27); 7.3474 (0.33); 7.2185
(0.41); 7.1477 (2.53); 7.1349 (4.66); 7.1287 (0.95); 7.1034 (2.14); 7.1018 (2.24);
7.0889 (1.31); 7.0740 (3.21); 7.0648 (3.11); 7.0514 (0.43); 7.0421 (0.58); 7.0379
(0.45); 7.0218 (3.31); 4.5605 (6.04); 3.9174 (12.77); 3.8831 (2.24); 3.7621 (5.84);
3.3154 (27.90); 2.8899 (11.98); 2.7468 (0.34); 2.7310 (10.02); 2.7303 (9.92);
2.6154 (0.34); 2.6124 (0.47); 2.6094 (0.33); 2.5217 (0.75); 2.5186 (0.96); 2.5153
(0.96); 2.5067 (24.01); 2.5037 (52.34); 2.5007 (71.84); 2.4976 (50.77); 2.4946
(23.12); 2.3848 (0.44); 2.3046 (16.00); 0.6131 (0.67); 0.6037 (2.37); 0.6011 (2.92);
0.5924 (2.90); 0.5895 (2.51); 0.5809 (0.78); 0.4094 (0.82); 0.4017 (2.48); 0.3980
(2.68); 0.3951 (2.52); 0.3918 (2.42); 0.3833 (0.67)

7.9524 (1.12); 7.5347 (5.02); 7.5255 (5.16); 7.1595 (0.96); 7.1468 (1.73); 7.1193
(2.18); 7.1063 (1.20); 7.0910 (1.22); 7.0822 (1.18); 7.0491 (2.99); 6.9518 (0.68);
6.8615 (0.34); 4.5520 (1.52); 3.7933 (6.63); 3.7769 (2.68); 3.3151 (18.46); 2.8901
(9.24); 2.7309 (7.53); 2.6154 (0.69); 2.6125 (0.83); 2.6094 (0.70); 2.5217 (0.93);
2.5186 (1.24); 2.5154 (1.57); 2.5067 (26.08); 2.5038 (54.00); 2.5007 (72.59);
24977 (51.21); 2.4947 (23.27); 2.3879 (0.32); 2.3849 (0.44); 2.3107 (16.00);
0.5223 (1.18); 0.3627 (1.94)

7.9523 (1.51); 7.5533 (1.75); 7.5442 (1.91); 7.1668 (0.81); 7.1540 (1.44); 7.1388
(1.76); 7.1159 (2.34); 7.1067 (2.62); 7.0216 (0.98); 6.9320 (0.48); 4.5534 (1.17);
3.8938 (5.62); 3.8440 (0.35); 3.7884 (5.94); 3.3151 (27.68); 2.8900 (12.48);
2.7306 (9.89); 2.6545 (0.74); 2.6154 (0.43); 2.6125 (0.57); 2.6094 (0.39); 2.5217
(0.91); 2.5187 (1.14); 2.5156 (1.18); 2.5068 (29.16); 2.5038 (63.51); 2.5007
(87.52); 2.4977 (61.42); 2.4946 (27.96); 2.3880 (0.37); 2.3849 (0.52); 2.381%
(0.36); 2.3155 (16.00); 0.4134 (1.53); 0.4041 (1.61); 0.3183 (1.82)

7.2613 (8.47); 7.2327 (3.85); 7.2141 (5.50); 7.1438 (2.06); 7.1121 (2.14); 7.0861
(1.40); 7.0187 (0.41); 6.9009 (2.84); 6.8824 (2.58); 6.8365 (0.81); 6.6544 (0.39);
5.2977 (10.68); 4.8496 (0.49); 4.7986 (0.72); 4.5979 (1.26); 4.5469 (0.95); 3.8024
(11.69); 2.3605 (16.00); 2.2686 (0.83); 2.2585 (0.86); 1.9415 (0.86); 1.6005 (6.80);

1.2391 (7.80); 0.7717 (0.61); 0.6657 (2.49); 0.5884 (0.80); 0.5760 (0.76); 0.2372
(0.61); 0.2201 (0.59); —0.0002 (5.30)
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1.128 CDCl, 300 7.2760 (2.12); 7.2610 (21.38); 7.2478 (4.50); 7.2386 (1.78); 7.2295 (4.89); 7.2127
(2.05); 7.1947 (0.41); 7.1069 (1.68); 7.0806 (1.16); 6.9286 (0.76); 6.9175 (2.14);
6.8991 (1.95); 6.7471 (1.22); 6.5648 (0.63); 5.2995 (10.81); 4.8790 (0.39); 4.5651
(0.35); 4.5239 (0.32); 3.8953 (8.03); 3.8383 (0.82); 3.8070 (9.81); 3.7048 (0.54);
2.3600 (16.00); 2.3113 (0.85); 2.2991 (0.96); 2.2876 (0.96); 1.9188 (0.70); 1.5686
(17.00); 1.2692 (0.40); 1.2558 (0.39); 1.2409 (5.62); 0.9681 (0.45); 0.7559 (0.56);
0.7351 (0.63); 0.5474 (4.29); 0.5278 (3.89); 0.1806 (0.41); 0.1599 (0.91); 0.1381
(0.88); 0.1169 (0.39); 0.0106 (0.45); —=0.0002 (13.04); —0.0111 (0.54)

1.129 CDCl, 300 7.6351 (6.68); 7.5756 (3.53); 7.5489 (4.51); 7.4334 (2.70); 7.4124 (3.53); 7.3874
(4.29); 7.3617 (7.80); 7.3390 (4.69); 7.2956 (3.27); 7.2639 (6.49); 7.1235 (3.61);
7.0902 (5.63); 7.0619 (3.84); 7.0349 (1.83); 6.9947 (1.50); 6.8128 (2.95); 6.6311
(1.46); 5.2969 (2.91); 4.7080 (11.02); 3.7811 (16.00); 2.6746 (2.78); 1.6259 (3.93);
0.4876 (5.12); 0.4326 (8.57); —=0.0002 (2.23)

1.130 CDCl, 300 7.6454 (6.14); 7.5748 (3.19); 7.5479 (4.16); 7.4382 (2.33); 7.4119 (3.26); 7.3917
(8.59); 7.3633 (4.24); 7.3402 (16.00); 7.2992 (3.03); 7.2677 (4.20); 6.9910 (1.31);
6.8092 (2.64); 6.6271 (1.33); 5.2955 (6.54); 4.7100 (9.75); 3.7792 (14.39); 2.6567
(2.26); 1.6329 (2.03); 1.2575 (0.33); 0.4846 (4.24); 0.4298 (7.06); —0.0002 (1.93)

1.131 CDCl, 300 7.6488 (6.20); 7.5730 (3.79); 7.5456 (4.90); 7.4080 (16.00); 7.3561 (5.80); 7.3304
(3.02); 7.2890 (3.34); 7.2613 (12.36); 7.2411 (1.78); 7.0072 (1.15); 6.8257 (2.27);
6.6429 (1.16); 5.2985 (11.19); 4.7539 (8.35); 3.7643 (13.72); 2.6060 (2.41);
1.5884 (5.73); 1.2606 (0.43); 0.4186 (9.48); —0.0002 (5.97)

1.132 CDCl, 300 7.8324 (1.79); 7.8304 (1.74); 7.8079 (2.11); 7.8041 (1.90); 7.7701 (7.57); 7.6025
(1.38); 7.5964 (1.50); 7.5757 (1.99); 7.5696 (2.33); 7.5617 (2.00); 7.5596 (2.05);
7.5373 (1.85); 7.5338 (2.54); 7.4991 (3.25); 7.4936 (2.93); 7.4534 (3.54); 7.4266
(2.52); 7.3769 (0.87); 7.3724 (0.96); 7.3527 (1.92); 7.3485 (1.81); 7.3264 (1.60);
7.3212 (1.41); 7.3110 (1.80); 7.3067 (1.81); 7.2855 (2.07); 7.2819 (2.08); 7.2582
(6.90); 7.0821 (1.23); 6.9002 (2.57); 6.7183 (1.29); 4.8599 (4.24); 3.7937 (10.83);
3.2470 (0.52); 3.2245 (0.69); 3.2031 (0.56); 2.7440 (0.68); 1.6244 (0.34); 1.3057
(16.00); 1.2830 (15.90); 0.7058 (6.26); 0.6884 (6.42); —0.0002 (3.97)

1.133 DMSO- 400 R.1518 (1.96); 7.9592 (1.72); 7.6958 (1.97); 7.6753 (2.27); 7.4884 (0.93); 7.4700

d6 (1.16); 7.4155 (1.13); 7.3955 (2.17); 7.3770 (1.36); 7.3505 (1.16); 7.3330 (2.48);

7.3155 (1.77); 7.2965 (0.93); 7.2615 (2.12); 7.2445 (2.35); 7.2248 (1.53); 7.1416
(0.50); 7.0063 (0.99); 6.8709 (0.50); 4.6566 (1.52); 3.8834 (5.46); 3.3338 (71.58);
2.8967 (11.50); 2.7376 (10.46); 2.6772 (0.40); 2.6731 (0.32); 2.6318 (0.91);
2.5125 (44.84); 2.5083 (56.92); 2.5040 (41.41); 2.3777 (16.00); 2.3351 (0.59);
0.3667 (1.68); 0.3532 (1.81); 0.3062 (2.20)

1.134 DMSO- 400 8.1078 (2.14); 7.9593 (1.34); 7.6782 (2.69); 7.6578 (3.10); 7.4627 (0.91); 7.4436

dé (1.14); 7.4073 (1.10); 7.4044 (1.19); 7.3867 (2.28); 7.3689 (1.59); 7.3658 (1.45);

7.3416 (2.02); 7.3229 (4.44); 7.3057 (2.42); 7.2872 (0.93); 7.2439 (2.22); 7.2244
(1.53); 7.1778 (3.48); 7.0694 (0.48); 6.9342 (0.94); 6.7992 (0.48); 4.6353 (4.61);
3.7660 (3.99); 3.3318 (45.16); 2.8970 (10.57); 2.7377 (8.88); 2.6776 (0.40);
2.5999 (0.58); 2.5306 (1.37); 2.5175 (21.93); 2.5131 (43.82); 2.5085 (57.92);
2.5040 (42.14); 2.4996 (20.52); 2.3737 (16.00); 2.3395 (0.36); 2.3354 (0.46);
2.3309 (0.35); 0.4849 (1.69); 0.4703 (1.70); 0.3469 (2.48); 0.3400 (2.66); 0.3203

(0.59)
1.135 DMSO- 400 8.0895 (5.93); 7.9589 (4.86); 7.6336 (2.71); 7.6134 (3.12); 7.4568 (1.70); 7.4379
dé (2.21); 7.3960 (1.20); 7.3781 (2.36); 7.3576 (1.55); 7.3236 (3.91); 7.3042 (5.27);

7.2889 (1.06); 7.2325 (3.43); 7.2130 (1.72); 7.1730 (3.92); 7.0964 (1.98); 6.9607
(0.99); 4.6390 (7.98); 3.8549 (14.29); 3.3331 (25.97); 2.8970 (11.94); 2.7377
(10.82); 2.6737 (1.17); 2.6675 (1.17); 2.5129 (37.76); 2.5089 (50.17); 2.5049
(39.97); 2.3716 (16.00); 2.3355 (0.41); 0.5672 (0.68); 0.5503 (3.07); 0.5365 (2.99);
0.5202 (0.88); 0.3980 (1.00); 0.3867 (3.03); 0.3803 (3.33); 0.3588 (0.71)

1.136 CDCl, 300 7.2629 (7.33); 7.2385 (1.71); 7.2223 (2.89); 7.1981 (4.42); 7.1883 (3.67); 7.1790
(3.30); 7.0990 (2.54); 7.0641 (3.72); 7.0275 (2.90); 7.0172 (2.57); 6.8981 (2.94);
6.8329 (2.52); 6.6506 (1.25); 5.3013 (6.33); 4.6068 (7.30); 3.8084 (16.00); 2.6672
(2.04); 2.0470 (0.50); 1.5786 (5.17); 1.2611 (0.79); 0.5466 (3.64); 0.4663 (5.92); —0.0002
(4.76)

1.137 CDCl, 300 7.3695 (4.96); 7.3296 (2.26); 7.3006 (3.36); 7.2627 (9.84); 7.2023 (6.07); 7.1803
(5.22); 7.0112 (1.29); 6.8939 (3.12); 6.8300 (2.53); 6.6483 (1.27); 5.3016 (7.17);
4.6054 (7.60); 3.8095 (16.00); 2.6454 (2.07); 1.5697 (6.96); 1.2584 (0.57); 0.5450
(3.77); 0.4648 (6.06); —0.0002 (6.55)

1.138 CDCl, 300 7.3820 (7.51); 7.3405 (2.20); 7.3311 (2.06); 7.2622 (13.85); 7.1877 (3.03); 7.1689
(3.45); 7.0314 (1.08); 6.9276 (2.54); 6.9097 (2.39); 6.8496 (2.22); 6.6672 (1.08);
5.3009 (8.56); 4.6497 (5.34); 3.7978 (16.00); 2.5998 (1.64); 1.5690 (6.76); 0.5114
(3.06); 0.4536 (5.27); —=0.0002 (8.07)

1.139 CDCl, 300 7.3400 (11.41); 7.2634 (3.97); 7.0324 (1.19); 6.9026 (4.94); 6.8494 (2.50); 6.7952
(3.79); 6.6680 (1.18); 5.2991 (4.39); 4.8370 (7.39); 3.8068 (16.00); 2.6631 (2.18);
1.6114 (2.98); 0.5420 (4.37); 0.4920 (6.92); —0.0002 (2.34)

1.140 CDCl, 300 7.5543 (3.30); 7.3321 (10.41); 7.2641 (7.26); 7.0833 (2.45); 6.9015 (1.37); 6.8738
(4.24); 6.7961 (3.89); 5.3011 (8.17); 4.8415 (9.19); 3.9545 (16.00); 3.8650 (0.34);
2.5510 (2.09); 1.6077 (7.32); 0.5980 (4.42); 0.5486 (6.24); —0.0002 (3.60)

1.141 CDCl, 300 7.4485 (1.16); 7.4253 (2.53); 7.4017 (2.19); 7.3960 (2.29); 7.3794 (2.99); 7.3736
(4.05); 7.3616 (2.00); 7.3482 (3.37); 7.3407 (3.80); 7.3191 (3.92); 7.2936 (2.65);

7.2627 (26.89); 6.9523 (0.33); 6.9292 (5.11); 6.9169 (6.09); 6.8608 (0.32); 6.8480
(0.35); 6.8122 (1.86); 6.7415 (1.68); 6.5585 (0.79); 5.3009 (16.00); 4.8900 (3.30);
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3.8956 (12.53); 2.6963 (1.36); 2.6810 (1.19); 1.5897 (27.95); 1.2551 (0.38);
0.4454 (6.42); 0.4306 (5.71); 0.0107 (0.50); —0.0002 (15.96); —=0.0111 (0.67)

1.142 CDCl, 300 7.4639 (1.38); 7.4396 (2.15); 7.4334 (2.09); 7.4105 (0.37); 7.4012 (1.53); 7.3943
(2.09); 7.3880 (1.89); 7.3734 (4.12); 7.3687 (4.80); 7.3632 (2.89); 7.3519 (2.47);
7.3431 (2.77); 7.3371 (2.56); 7.3213 (2.45); 7.3133 (2.06); 7.3044 (1.20); 7.2900
(0.57); 7.2763 (0.60); 7.2621 (11.81); 7.0401 (2.15); 6.9466 (4.58); 6.9341 (5.74);
6.9122 (1.25); 6.8997 (1.22); 6.8571 (4.00); 6.8354 (5.66); 6.8229 (4.58); 6.6739
(2.94); 6.6132 (1.12); 6.6007 (1.04); 6.4914 (0.47); 5.6253 (2.20); 5.5741 (3.41);
5.4036 (3.54); 5.3525 (2.29); 5.2999 (15.80); 4.9305 (0.44); 4.8773 (0.76); 4.7509
(0.79); 4.6980 (0.44); 3.8869 (16.00); 3.8212 (3.85); 3.0096 (0.39); 2.9206 (0.42);
2.9062 (0.88); 2.8966 (0.97); 2.8826 (1.63); 2.8679 (1.04); 2.8581 (0.98); 2.8436
(0.48); 1.5780 (4.45); 1.2572 (0.41); 0.7470 (0.37); 0.7306 (0.40); 0.7091 (0.35);
0.6375 (0.33); 0.6318 (0.42); 0.6243 (0.55); 0.6192 (0.58); 0.6107 (0.99); 0.6044
(1.64); 0.5902 (2.81); 0.5853 (1.86); 0.5760 (1.83); 0.5704 (1.96); 0.5626 (0.93);
0.5559 (0.66); 0.5362 (1.17); 0.5233 (0.91); 0.5154 (2.17); 0.5095 (3.63); 0.4855
(3.01); 0.4799 (1.78); 0.4692 (0.66); 0.4554 (0.35); —0.0002 (6.41)

1.143 CDCl, 300 7.3977 (3.80); 7.3931 (5.78); 7.3900 (5.16); 7.3881 (4.97); 7.3691 (8.85); 7.3595
(6.87); 7.3535 (4.33); 7.3309 (1.04); 7.3253 (1.04); 7.2632 (17.00); 7.0512 (9.12);
7.0381 (8.69); 6.8925 (8.85); 6.8795 (7.87); 6.8700 (4.57); 6.6879 (2.17); 5.3007
(3.95); 4.8247 (6.36); 3.8303 (16.00); 2.8258 (0.84); 1.5955 (14.53); 0.7069 (2.96);
0.6822 (6.01); 0.6734 (5.51); 0.0106 (0.35); —=0.0002 (10.19); —0.0110 (0.42)

1.144 CDCl, 300 7.6998 (2.07); 7.3921 (1.26); 7.3791 (3.22); 7.3732 (3.90); 7.3644 (7.08); 7.3542
(5.03); 7.3480 (3.29); 7.3263 (0.88); 7.3200 (0.75); 7.2816 (1.58); 7.2632 (17.08);
7.0992 (3.16); 7.0400 (5.22); 7.0270 (6.18); 6.9167 (1.59); 6.8858 (6.13); 6.8728
(5.23); 5.3013 (10.35); 4.8286 (8.77); 3.9775 (16.00); 2.7972 (0.39); 2.7832 (0.88);
2.7747 (0.98); 2.7611 (1.68); 2.7546 (0.87); 2.7475 (1.03); 2.7389 (0.92); 2.7253
(0.48); 1.5904 (19.55); 0.8060 (0.39); 0.7791 (2.23); 0.7628 (2.32); 0.7567 (2.40);
0.7529 (2.11); 0.7489 (2.08); 0.7416 (1.91); 0.7327 (2.33); 0.7184 (4.15); 0.7087
(2.29); 0.7048 (2.49); 0.6922 (0.66); 0.6777 (0.42); 0.0107 (0.34); -0.0002 (10.09);
~0.0112 (0.39)

1.145 CDCl, 300 7.4842 (2.91); 7.3946 (1.36); 7.3669 (7.32); 7.3588 (6.54); 7.3523 (5.27); 7.3313
(1.09); 7.3243 (1.06); 7.2630 (34.03); 7.0673 (6.12); 7.0543 (7.05); 6.9496 (1.55);
6.9110 (0.41); 6.8917 (6.86); 6.8788 (5.97); 6.7671 (3.16); 6.5848 (1.62); 5.3019
(16.00); 4.8850 (1.70); 3.9091 {14.33); 2.8478 (0.92); 1.5746 (48.59); 1.2597
(0.55); 0.8820 (0.55); 0.7237 (0.39); 0.6482 (3.92); 0.0101 (0.63); -0.0002 (18.11);
~0.0101 (0.95)

1.146 CDCl, 300 7.3753 (1.55); 7.3668 (2.60); 7.3618 (2.85); 7.3603 (2.95); 7.3476 (6.47); 7.3322
(3.42); 7.3255 (2.43); 7.3044 (0.85); 7.2977 (0.75); 7.2610 (10.63); 7.1579 (2.64);
7.1568 (2.67); 7.0314 (4.39); 7.0184 (5.19); 7.0092 (0.40); 6.9917 (1.92); 6.9659
(1.46); 6.8913 (2.16); 6.8854 (2.07); 6.8786 (1.17); 6.8721 (5.29); 6.8591 (4.42);
5.2989 (10.35); 4.8298 (8.74); 3.6900 (16.00); 2.8278 (0.34); 2.8131 (0.69);
2.8059 (0.75); 2.8012 (0.64); 2.7917 (1.46); 2.7837 (0.67); 2.7774 (0.82); 2.7699
(0.75); 2.7558 (0.41); 1.5834 (8.28); 0.7700 (1.83); 0.7663 (1.63); 0.7617 (2.15);
0.7557 (1.75); 0.7476 (2.00); 0.7396 (4.03); 0.7346 (3.84); 0.7297 (2.40); 0.7253
(3.61); 0.7206 (3.24); 0.7124 (2.00); 0.6980 (0.45); —0.0002 (6.53)

1.147 CDCl, 300 7.6075 (2.25); 7.4473 (5.12); 7.4291 (5.55); 7.3966 (1.51); 7.3635 (10.97); 7.3570
(8.95); 7.3357 (1.66); 7.3294 (1.67); 7.3165 (0.48); 7.3104 (0.41); 7.2999 (0.35);
7.2615 (19.43); 7.0855 (13.99); 7.0725 (16.00); 7.0238 (0.32); 6.9623 (2.53);
6.9458 (2.62); 6.9104 (0.58); 6.9042 (0.62); 6.8851 (9.25); 6.8721 (8.36); 5.2981
(2.92); 4.8960 (4.20); 4.8580 (1.18); 2.7181 (2.05); 2.7038 (1.71); 2.0453 (0.56);
1.5980 (12.24); 1.2826 (0.42); 1.2590 (1.26); 0.9027 (0.62); 0.8811 (1.51); 0.8579
(0.80); 0.7398 (0.33); 0.7164 (0.36); 0.6887 (0.41); 0.5703 (6.60); 0.0107 (0.35); —0.0002
(11.88); —0.0111 (0.59)

1.148 DMSO- 400 7.9608 (1.20); 7.5970 (2.02); 7.5830 (2.16); 7.2152 (1.49); 7.1967 (1.18); 7.1771

d6 (2.30); 7.1516 (2.11); 7.1320 (1.00); 7.0903 (1.24); 7.0769 (1.14); 7.0537 (0.34);

7.0193 (0.93); 6.8840 (0.46); 4.4982 (1.19); 3.8940 (5.52); 3.8095 (0.34); 3.3326
(43.61); 2.8985 (9.01); 2.7387 (7.54); 2.6790 (0.36); 2.6202 (0.73); 2.5322 (0.99);
25188 (20.27); 2.5144 (40.74); 2.5099 (53.71); 2.5053 (39.29); 2.5009 (19.29);
2.3750 (0.56); 2.3456 (16.00); 2.3184 (0.34); 2.3125 (0.52); 0.4211 (1.41); 0.4087
(1.43); 0.3703 (0.40); 0.3123 (1.83)

1.149 DMSO- 400 8.2764 (1.58); 7.9594 (1.23); 7.5403 (4.34); 7.5262 (4.61); 7.2666 (1.09); 7.1789

dé (1.23); 7.1594 (2.62); 7.1275 (7.50); 7.1074 (2.26); 7.0607 (3.35); 7.0465 (3.18);

6.9948 (1.19); 4.4995 (7.50); 3.9185 (14.83); 3.3315 (47.59); 2.8972 (8.52);
2.7379 (7.48); 2.6819 (1.10); 2.6774 (1.11); 2.5127 (44.39); 2.5083 (57.28);
2.5039 (41.97); 2.3369 (16.00); 0.6244 (0.61); 0.6067 (2.82); 0.5934 (2.86);
0.5764 (0.78); 0.4174 (0.91); 0.4060 (2.74); 0.3998 (3.01); 0.3913 (2.51); 0.3779

(0.68)
1.150 DMSO- 600  7.9524 (1.13); 7.5548 (6.19); 7.5455 (6.72); 7.1857 (1.30); 7.1729 (2.11); 7.1424
dé (1.80); 7.1341 (3.70); 7.1213 (2.15); 7.0472 (1.27); 7.0353 (1.74); 6.9453 (2.29);

6.8558 (1.17); 4.4845 (2.43); 3.7854 (7.18); 3.3149 (24.39); 2.8902 (9.64); 2.7312
(7.88); 2.7303 (7.94); 2.6155 (0.36); 2.6125 (0.51); 2.6095 (0.37); 2.5433 (0.46);
2.5218 (0.99); 2.5187 (1.24); 2.5156 (1.26); 2.5069 (26.88); 2.5038 (58.49);
2.5008 (81.00); 2.4977 (56.89); 2.4947 (25.71); 2.3880 (0.35); 2.3850 (0.49);
2.3819 (0.35); 2.3351 (16.00); 0.5206 (1.34); 0.5116 (1.35); 0.3681 (0.72); 0.3605
(2.28); 0.3566 (2.44); 0.3509 (2.13); 0.3424 (0.56)
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TABLE 5-continued

NMR pea.k lists

Example

[.151

[.152

[.153

[.154

[.155

[.156

[.157

[.L15%

[.159

Solvent

CDCl,

DMSO-

d6

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

Frequency

(Mhz)

300

400

300

400

300

300

300

300

300

'H-NMR

7.4143 (0.95); 7.4059 (2.59); 7.3860 (5.06); 7.3825 (5.32); 7.3759 (2.81); 7.3531
(0.43); 7.3477 (0.42); 7.2612 (20.50); 7.1329 (1.19); 7.0643 (3.59); 7.0513 (4.20);
6.9512 (2.45); 6.9043 (4.16); 6.8913 (3.55); 6.7694 (1.23); 4.8383 (4.95); 2.7845
(2.78); 2.7754 (16.00); 2.7248 (0.41); 2.7090 (0.65); 2.7032 (0.65); 2.6979 (0.60);
2.6887 (1.34); 2.6801 (0.61); 2.6734 (0.74); 2.6672 (0.66); 2.6524 (0.40); 2.0091
(2.69); 1.2548 (0.55); 0.7494 (1.99); 0.7247 (4.17); 0.0108 (0.47); -0.0002 (17.87);
~0.0111 (0.82)

12.3603 (0.35); 7.6093 (2.02); 7.5883 (3.48); 7.5427 (3.67); 7.5384 (4.07); 7.5219
(2.08); 7.5175 (2.32); 7.4331 (4.97); 7.4139 (3.10); 7.4088 (3.76); 7.4041 (3.46);
7.3990 (3.74); 7.2003 (3.19); 7.1951 (3.93); 7.1905 (3.15); 7.1853 (3.39); 6.3690

(2.46); 6.2144 (1.21); 5.7633 (5.60); 5.7596 (5.29); 5.7580 (7.04); 4.6801 (9.22);
3.3172 (13.48); 3.3124 (16.92); 2.7667 (1.06); 2.6786 (0.71); 2.6745 (0.73);
2.5099 (110.05); 2.5055 (112.26); 2.4602 (6.40); 2.4139 (0.45); 2.3976 (0.33);
2.3265 (16.00); 2.2924 (0.65); 2.2385 (15.49); 2.2167 (4.74); 1.9925 (0.34);
1.2518 (0.56); 0.8628 (0.39); 0.6777 (0.66); 0.6619 (3.27); 0.6467 (3.84); 0.6033
(4.79)

79261 (1.41); 7.8996 (1.51); 7.6126 (0.90); 7.6066 (0.99); 7.5859 (1.16); 7.5798
(1.30); 7.5042 (1.63); 7.4999 (1.53); 7.4065 (2.09); 7.3794 (2.42); 7.3501 (1.98);
7.2975 (0.85); 7.2939 (0.89); 7.2743 (1.27); 7.2707 (1.46); 7.2546 (5.21); 7.2470
(1.07); 7.2437 (0.90); 7.2134 (4.73); 7.1835 (0.99); 7.1798 (0.98); 7.1568 (1.46);
7.1534 (1.06); 7.1337 (0.67); 7.1301 (0.64); 7.1112 (0.59); 6.9293 (1.14); 6.7473
(0.57); 4.8419 (2.12); 3.8511 (0.39); 3.8369 (16.00); 3.8092 (0.40); 3.7844 (6.71);
3.1986 (0.38); 2.7257 (0.43); 1.9960 (5.11); 1.2938 (9.79); 1.2712 (9.73); 1.2374
(3.28); 1.2259 (0.50); 1.2032 (0.35); 0.7016 (3.50); 0.6858 (2.91); —0.0002 (4.20)
7.9321 (3.21); 7.9306 (3.49); 7.9277 (4.31); 7.9138 (2.91); 7.9104 (4.29); 7.9079
(3.46); 7.4470 (1.49); 7.4285 (2.12); 7.4105 (1.48); 7.4067 (1.81); 7.3928 (4.01);
7.3889 (3.16); 7.3728 (5.39); 7.3685 (6.17); 7.3533 (3.20); 7.3500 (3.47); 7.3327
(7.77); 7.3227 (3.84); 7.3082 (3.64); 7.3017 (3.99); 7.2872 (3.80); 7.2591 (10.07);
7.1406 (2.74); 7.1340 (3.30); 7.1160 (2.80); 7.1094 (3.29); 7.0878 (2.22); 7.0810
(1.77); 7.0671 (3.90); 7.0604 (3.07); 7.0464 (1.85); 7.0396 (1.47); 6.9365 (1.10);
6.7999 (2.23); 6.6633 (1.12); 5.2933 (16.00); 4.5669 (1.92); 4.1288 (0.50); 4.1109
(0.51); 3.7747 (12.55); 2.6434 (0.36); 2.6333 (0.79); 2.6271 (1.31); 2.6163 (1.68);
2.6100 (1.75); 2.6005 (1.31); 2.5941 (0.83); 2.5839 (0.39); 2.0426 (2.33); 1.6176
(5.76); 1.2754 (0.74); 1.2576 (1.52); 1.2397 (0.65); 0.8811 (0.47); 0.4311 (2.13);
0.3680 (3.90); 0.0741 (0.44); —-0.0002 (6.29)

7.9329 (3.16); 7.9088 (3.36); 7.4510 (2.03); 7.4043 (8.79); 7.3742 (7.48); 7.3410
(10.73); 7.2901 (4.99); 7.2610 (12.31); 6.9804 (1.32); 6.7982 (2.64); 6.6158 (1.33);
5.2997 (11.30); 4.5684 (4.05); 3.7772 (16.00); 2.5911 (2.32); 1.5691 (4.90);
1.2608 (0.45); 0.4239 (3.77); 0.3606 (6.17); —0.0002 (6.94)

7.9248 (3.74); 7.9010 (4.01); 7.4247 (11.02); 7.3525 (14.27); 7.3426 (14.55);
7.2566 (2.64); 6.9995 (1.19); 6.8172 (2.40); 6.6349 (1.20); 5.2885 (6.47); 4.6079
(2.39); 3.7545 (16.00); 2.5474 (2.66); 1.6704 (2.32); 1.2580 (0.40); 0.3472 (7.80); —0.0002
(1.73)

7.9785 (3.29); 7.9681 (2.41); 7.9585 (2.50); 7.9484 (3.93); 7.9371 (0.69); 7.5942
(1.40); 7.5904 (1.41); 7.5633 (2.83); 7.5102 (7.42); 7.4843 (2.31); 7.4499 (0.74);
74234 (9.67); 7.4144 (3.98); 7.4015 (3.35); 7.3959 (2.23); 7.3782 (0.64); 7.3726
(0.46); 7.3063 (2.16); 7.2520 (0.36); 7.1274 (1.30); 6.9455 (2.66); 6.9327 (0.39);
6.7637 (1.33); 4.9117 (5.08); 4.7923 (0.47); 3.8542 (0.98); 3.8231 (12.97); 3.3144
(0.59); 3.2928 (0.79); 3.2711 (0.64); 2.7957 (0.81); 2.0340 (6.21); 1.3683 (16.00);
1.3456 (15.90); 1.2784 (1.53); 1.2558 (1.51); 1.2366 (0.34); 0.7522 (5.02); 0.7377
(7.48); 0.0545 (1.14)

7.9375 (1.52); 7.9356 (1.60); 7.9301 (2.11); 7.9157 (1.24); 7.9096 (1.84); 7.9073
(1.93); 7.9052 (1.80); 7.4868 (0.82); 7.4600 (1.28); 7.4436 (1.59); 7.4243 (1.82);
7.4150 (1.89); 7.4032 (2.38); 7.3965 (3.25); 7.3882 (2.66); 7.3805 (4.54); 7.3713
(2.64); 7.3645 (5.80); 7.3584 (2.55); 7.3397 (0.73); 7.3347 (0.52); 7.2608 (5.49);
7.1596 (0.99); 7.1504 (1.28); 7.1317 (1.65); 7.1224 (2.21); 7.1034 (0.84); 7.0941
(1.35); 7.0884 (2.17); 7.0794 (1.58); 7.0578 (2.12); 7.0488 (1.56); 6.9794 (0.78);
6.7973 (1.56); 6.6152 (0.79); 5.2959 (16.00); 4.5649 (1.00); 3.7557 (8.16); 2.5162
(0.40); 2.5080 (0.72); 2.4940 (0.91); 2.4852 (0.95); 2.4721 (0.77); 2.4636 (0.48);
1.6217 (5.54); 0.3641 (1.41); 0.3195 (2.67); —0.0002 (3.62)

7.9377 (3.05); 7.9320 (3.74); 7.9177 (2.32); 7.9114 (3.47); 7.9094 (3.49); 7.4755
(1.53); 7.4496 (2.42); 7.4252 (2.97); 7.4191 (2.37); 7.4064 (4.68); 7.3982 (8.73);
7.3914 (13.19); 7.3833 (11.89); 7.3797 (11.56); 7.3649 (11.08); 7.3552 (9.55);
7.3484 (6.43); 7.2609 (20.97); 6.9768 (1.44); 6.7947 (2.99); 6.6127 (1.51); 5.2988
(0.47); 4.5533 (1.31); 3.7638 (16.00); 2.5562 (0.33); 2.5341 (1.39); 2.5200 (1.75);
2.5112 (1.82); 2.4984 (1.47); 2.4899 (0.93); 2.4759 (0.45); 1.5833 (21.55); 1.2571
(0.40); 0.3807 (2.71); 0.3310 (5.03); 0.0106 (0.43); —0.0002 (13.92); -0.0111 (0.69)
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TABLE 5-continued

NMR pea.k lists

Example

[.160

[.161

[.162

[.L163

[.164

[.165

[.166

[.167

[.16¥

Solvent

DMSO-
d6

DMSO-
do6

DMSO-
do6

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

CDCl,

Frequency

(Mhz)

400

400

600

300

300

300

400

300

400

'H-NMR

R.0787 (2.13); 8.0607 (2.28); 7.9593 (1.58); 7.7145 (3.36); 7.4447 (0.55); 7.4340
(1.38); 7.4235 (1.70); 7.4151 (1.51); 7.4039 (3.47); 7.3969 (4.93); 7.2299 (9.18);
7.2117 (0.36); 7.1808 (3.57); 7.0563 (0.72); 6.9218 (1.50); 6.7869 (0.75); 4.4654

(4.37); 3.7617 (5.90); 3.3346 (74.64); 2.8969 (10.41); 2.7377 (9.49); 2.5127
(38.43); 2.5085 (48.85); 2.5045 (37.23); 2.3838 (16.00); 2.3353 (0.32); 0.4321
(1.76); 0.4182 (1.81); 0.2546 (2.81)

R.0410 (1.34); 8.0353 (1.74); 8.0258 (1.01); 8.0197 (2.43); 8.0165 (1.68); 7.9597
(1.84); 7.8345 (3.54); 7.7045 (7.06); 7.4431 (0.54); 7.4311 (0.98); 7.4217 (1.92);
7.4035 (7.29); 7.3912 (1.89); 7.2380 (0.49); 7.2166 (7.53); 7.1902 (3.56); 7.0769
(1.99); 6.9400 (1.01); 4.4927 (1.12); 3.8407 (14.62); 3.3316 (52.49); 2.8972
(14.45); 2.7382 (11.79); 2.6776 (0.42); 2.5802 (0.85); 2.5724 (1.11); 2.5635 (0.95);
2.5552 (0.75); 2.5449 (0.57); 2.5308 (1.44); 2.5176 (25.47); 2.5131 (51.33);
2.5085 (67.98); 2.5040 (49.58); 2.4995 (24.68); 2.3841 (16.00); 2.3398 (0.34);
2.3353 (0.47); 2.3308 (0.36); 0.4996 (2.24); 0.4827 (2.19); 0.3059 (2.16)

7.7433 (0.36); 7.2007 (0.48); 7.0188 (0.70); 3.6621 (0.76); 3.1064 (5.09); 2.6809
(3.13); 2.5220 (2.43); 2.5212 (2.47); 2.2978 (5.26); 2.2948 (11.57); 2.2917 (16.00);
2.2886 (11.24); 2.2856 (5.06); 2.1722 (3.18)

7.9256 (1.48); 7.9236 (1.53); 7.9185 (1.97); 7.9029 (1.19); 7.8974 (1.79); 7.8955
(1.83); 7.8932 (1.69); 7.4839 (0.68); 7.4627 (0.89); 7.4027 (0.58); 7.3970 (0.76);
7.3791 (1.82); 7.3733 (1.69); 7.3613 (1.90); 7.3554 (3.03); 7.3480 (1.78); 7.3365
(1.47); 7.3315 (1.42); 7.3021 (2.70); 7.2589 (9.55); 7.2451 (1.70); 7.2193 (6.72);
7.1870 (2.59); 7.1814 (1.63); 7.1620 (0.99); 6.9770 (0.65); 6.7950 (1.26); 6.6129
(0.64); 4.6770 (0.36); 4.4140 (0.34); 3.7723 (5.26); 2.4196 (16.00); 2.2406 (0.67);
2.2299 (0.92); 2.2189 (0.94); 2.2076 (0.83); 2.0033 (0.62); 1.6073 (0.94); 0.7033
(0.64); 0.6018 (2.14); 0.4653 (0.70); 0.4518 (0.73); 0.4388 (0.58); 0.1057 (0.53); -0.0002
(6.04)

7.9394 (1.26); 7.9332 (1.49); 7.9160 (0.97); 7.9101 (1.72); 7.4988 (0.72); 7.4733
(1.01); 7.4104 (0.51); 7.4056 (0.55); 7.3872 (1.33); 7.3820 (1.45); 7.3636 (2.30);
7.3559 (2.29); 7.3441 (2.68); 7.3092 (2.99); 7.2605 (14.68); 7.2467 (1.32); 7.2207
(2.32); 7.1844 (1.95); 7.1592 (0.90); 6.9002 (0.57); 6.7184 (1.15); 6.5361 (0.60);
4.7742 (0.37); 3.8785 (7.09); 2.4205 (12.55); 2.2987 (0.48); 2.2867 (0.85); 2.2753
(0.94); 2.2632 (0.89); 2.2514 (0.53); 2.0068 (16.00); 1.5731 (3.02); 0.6916 (0.50);
0.6835 (0.51); 0.6724 (0.56); 0.4912 (3.66); 0.4712 (3.12); 0.4210 (0.61); 0.4065
(0.60); 0.0106 (0.79); —=0.0002 (9.62)

7.8717 (1.32); 7.8657 (1.32); 7.8522 (1.02); 7.8454 (1.47); 7.8429 (1.54); 7.5421
(0.76); 7.5180 (0.95); 7.4167 (0.45); 7.4111 (0.69); 7.3934 (1.89); 7.3871 (1.84);
7.3808 (2.08); 7.3718 (3.94); 7.3620 (2.02); 7.3556 (2.48); 7.3494 (4.90); 7.3325
(0.77); 7.3274 (0.51); 7.2612 (6.54); 7.2395 (5.78); 7.2241 (3.13); 7.1980 (0.78);
7.1550 (0.86); 6.9724 (1.69); 6.7899 (0.85); 6.4613 (0.68); 3.7537 (14.83); 2.4376
(16.00); 2.3393 (0.39); 2.0017 (2.75); 1.8652 (0.61); 0.7217 (0.56); 0.6162 (2.43);
0.4951 (0.52); 0.1533 (0.60); —0.0002 (3.65)

7.9225 (1.94); 7.9027 (2.19); 7.4548 (0.45); 7.3963 (0.84); 7.3929 (0.81); 7.3759
(1.91); 7.3592 (1.51); 7.3557 (1.71); 7.3451 (1.40); 7.3268 (1.76); 7.3088 (1.30);
7.2586 (12.00); 7.2371 (0.88); 7.2183 (1.39); 7.1835 (2.10); 7.1648 (1.04); 6.8399
(0.33); 5.2959 (12.80); 3.7531 (2.34); 2.5544 (0.82); 2.5428 (0.83); 2.4096 (16.00);
1.5651 (13.89); 0.5580 (1.39); 0.0080 (0.45); —-0.0002 (11.36); —0.0085 (0.43); —0.0942
(0.54)

7.9363 (2.42); 7.9335 (2.89); 7.9115 (2.20); 7.9073 (3.67); 7.4867 (2.62); 7.4676
(1.38); 7.4074 (1.05); 7.4002 (1.07); 7.3799 (2.52); 7.3532 (3.03); 7.3256 (1.70);
7.3080 (3.67); 7.2589 (8.12); 7.2387 (2.33); 7.2198 (1.64); 7.1971 (2.24); 7.1724
(2.97); 6.8843 (0.80); 6.7020 (1.64); 6.5198 (0.84); 5.2941 (13.42); 5.2270 (0.49);
5.1776 (0.45); 4.5250 (0.37); 4.4721 (0.57); 4.2835 (0.37); 4.2384 (0.37); 3.8593
(7.24); 3.7857 (1.68); 2.6111 (0.47); 2.5936 (0.48); 2.5188 (0.75); 2.5027 (0.74);
24778 (0.46); 2.4088 (16.00); 1.6160 (5.38); 1.2579 (0.55); 0.8568 (1.81); 0.8403
(1.57); 0.4602 (3.71); 0.0106 (0.40); —0.0002 (6.53); =0.0111 (0.47); —-0.1467 (0.94);
~0.1614 (0.92)

R.0183 (1.43); 7.4242 (2.02); 7.4177 (1.49); 7.4057 (3.24); 7.3984 (3.48); 7.3941
(2.08); 7.3890 (1.23); 7.3790 (2.61); 7.3750 (1.64); 7.3651 (0.49); 7.3401 (2.44);
7.3376 (2.43); 7.3211 (2.75); 7.3189 (2.97); 7.3106 (0.51); 7.3078 (0.53); 7.3028
(1.06); 7.2919 (0.46); 7.2894 (0.47); 7.2673 (16.08); 7.1456 (0.50); 7.1296 (2.98);
7.1237 (2.13); 7.1110 (2.53); 6.9791 (1.59); 6.8426 (3.50); 6.8329 (12.58); 6.7062
(1.66); 5.3028 (10.12); 4.6495 (5.18); 3.7978 (16.00); 2.9604 (11.16); 2.8861
(9.89); 2.6992 (1.12); 1.6348 (3.62); 1.2541 (0.48); 0.6615 (2.18); 0.6445 (2.61);
0.6089 (1.79); 0.5983 (4.10); 0.5881 (3.45); 0.0078 (0.38); —0.0002 (9.35); —0.0084
(0.38)
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The following examples 1llustrate 1n a non-limiting man-
ner the preparation and ethicacy of the compounds of for-
mula (I) according to the invention.

PREPARATION EXAMPLE 1

Preparation of N-cyclopropyl-3-(difluoromethyl)-3-
fluoro-1-methyl-N-[ 2-(3-methyloxetan-3-yl)benzyl]-
1H-pyrazole-4-carboxamide (compound 1.135)

Step 1: Preparation of N-[2-(3-methyloxetan-3-yl)
benzyl|cyclopropanamine

To a cooled solution of 1.94 g (34 mmol) of cyclopro-
pylamine and 2.44 mL (42 mmol) of acetic acid, together
with 9 g of 4 A molecular sieves, in 50 mL of methanol, are
added 3 g (17 mmol) of 2-(3-methyloxetan-3-yl)benzalde-
hyde. The reaction mixture 1s stirred for 3 hrs at reflux. The
reaction mixture 1s then cooled to 0° C. and 1.6 g (25 mmol)
of sodium cyanoborohydride are slowly added and the
reaction mixture 1s further stirred for 1 hr at reflux. The
cooled reaction mixture 1s then filtered over a cake of
diatomaceous earth. The cake 1s washed twice by 80 mL of
methanol and the combined methanolic extracts are concen-
trated under vacuum. 100 mL of water are then added to the
residue and the pH 1s adjusted to 12 with a 1 N aqueous
solution of sodium hydroxide. The watery layer 1s extracted
with 2x50 mL of ethyl acetate. The organic layer 1s washed
twice by a concentrated aqueous solution of NaCl and dried
over magnesium sulfate to yield after concentration 4.37 g
of a yellow oil. Column chromatography on silica gel
(gradient heptane/ethyl acetate) yields 2.44 g (62% vield) of
N-[2-(3-methyloxetan-3-yl)benzyl|cyclopropanamine as a
colorless o1l. (M+H)=218.

Step 2: Preparation of N-cyclopropyl-3-(difluorom-
cthyl)-5-fluoro-1-methyl-N-[2-(3-methyloxetan-3-yl)
benzyl]|-1H-pyrazole-4-carboxamide

At ambient temperature, a solution of 195 mg (0.92
mmol) of 3-(difluoromethyl)-3-tfluoro-1-methyl-1H-pyra-
zole-4-carbonyl chloride 1n 2 mL of dry tetrahydrofurane 1s
added to a mixture of 200 mg (0.92 mmol) of N-[2-(3-
methyloxetan-3-yl)benzyl|cyclopropanamine and 0.141 mL
(1.01 mmol) of triethylamine 1n 3 mL of dry tetrahydro-
furane. The reaction mixture 1s stirred at ambient tempera-
ture for four days. The reaction mixture 1s then quenched by
0.1 mL of a 1 N solution of HCI in diethylether and solids
are filtered off. The organic phase 1s concentrated under
vacuum to vield 400 mg of a crude residue. Column chro-
matography on silica gel (gradient n-heptane/ethyl acetate)
yields 314 mg (82% vield) of N-cyclopropyl-3-(difluorom-
cthyl)-5-fluoro-1-methyl-N-[2-(3-methyloxetan-3-yl)ben-
zyl]-1H-pyrazole-4-carboxamide as an oil. Log P=1.94.
(M+H)=394.

PREPARATION EXAMPLE 2

Preparation of N-[5-chloro-2-(2-methyloxiran-2-yl)
benzyl]-N-cyclopropyl-3-(difluoromethyl)-5-fluoro-
1 -methyl-1H-pyrazole-4-carboxamide (compound
1.4)

Step 1: Preparation of N-[5-chloro-2-(prop-1-en-2-
yl)benzyl]-N-cyclopropyl-3-(difluoromethyl)-3-
fluoro-1-methyl-1H-pyrazole-4-carboxamide

To a suspension of 1.55 g (3.55 mmol) of N-(2-bromo-
S-chlorobenzyl)-N-cyclopropyl-3-(difluoromethyl)-5-

10

15

20

25

30

35

40

45

50

55

60

65

92

fluoro-1-methyl-1H-pyrazole-4-carboxamide 1n a 20/1 mix-
ture of toluene/water degassed with argon, are successively

added 753 mg (4.25 mmol) of 4,4,5,5-tetramethyl-2-(prop-
1-en-2-y1)-1,3,2-dioxaborolane, 205 mg (0.71 mmol) of
tricyclohexylphosphine, 167 mg (0.355 mmol) of palladium
(II) acetate and 4.65 g (21.3 mmol) of tri-potasstum phos-
phate. The mixture 1s heated at 100° C. for 3 hrs. The
reaction mixture 1s cooled to ambient temperature. 60 mL of
water are added and the reaction mixture 1s extracted 3 times
by ethyl acetate. The combined organic extracts are washed
by a saturated aqueous solution of NaCl and dried over a
phase-separator {filter. The organic phase 1s concentrated
under vacuum and the crude residue 1s purified by column
chromatography on silica gel (gradient n-heptane/ethyl
acetate) to yield 1.01 g (72% vield) of a 68/32 mixture of
N-[5-chloro-2-(prop-1-en-2-yl)benzyl]-N-cyclopropyl-3-
(difluoromethyl)-5-fluoro-1-methyl-1H-pyrazole-4-carbox-
amide and N-cyclopropyl-3-(difluoromethyl)-N-[2,5-di
(prop-1-en-2-yl)benzyl]-5-fluoro-1-methyl-1H-pyrazole-4-
carboxamide used as such in the next step. Log P=3.96.
(M+H)=398.

Step 2: Preparation of N-[5-chloro-2-(2-methyloxi-
ran-2-yl)benzyl]|-N-cyclopropyl-3-(difluoromethyl)-
S-fluoro-1-methyl-1H-pyrazole-4-carboxamide

To a cooled solution of 0.5 g (1.26 mmol-68% purnty) of
N-[3-chloro-2-(prop-1-en-2-yl)benzyl]-N-cyclopropyl-3-
(difluoromethyl)-5-fluoro-1-methyl-1H-pyrazole-4-carbox-
amide 1n 20 mL of dichloro-methane, are slowly added 1.65
g (6.69 mmol) of 70% wt. m-chloroperbenzoic acid. The
reaction mixture 1s stirred at ambient temperature for 2 hrs.
The excess of oxidant 1s neutralized by addition of an
aqueous solution of 2.47 g (12.6 mmol) of sodium hydro-
sulfite and the mixture 1s then extracted 3 times by dichlo-
romethane. The combined organic extracts are washed by an
aqueous solution of sodium hydrogenocarbonate and dried
over a phase-separator filter. The organic phase 1s concen-
trated under vacuum and the crude residue 1s purified by
column chromatography on silica gel (gradient n-heptane/
cthyl acetate) to yield 183 mg (33% yield) of N-[5-chloro-
2-(2-methyloxiran-2-yl)benzyl]-N-cyclopropyl-3-(difluo-
romethyl)-3-fluoro-1-methyl-1H-pyrazole-4-carboxamide.
Log P=3.19. (M+H)=414.

PREPARATION EXAMPLE 3

Preparation of N-[5-(1-benzothiophen-3-yl)-2-1s0-

propylbenzyl]-N-cyclopropyl-3-(difluoromethyl)-3-

fluoro-1-methyl-1H-pyrazole-4-carboxamide (com-
pound 1.157)

Step 1: Preparation of 1-(5-chloro-2-1sopropylphe-
nyl)-N-hydroxymethanimine

To a solution of 1 g (5.47 mmol) of 5-chloro-2-1sopro-
pylbenzaldehyde 1n 12 mL of methanol are successively
added 0.5 g (6 mmol) of sodium acetate and 419 mg (6
mmol) of hydroxylamine hydrochloride. The reaction mix-
ture 1s stirred at ambient temperature for 6 hrs. The solvent
1s removed under vacuum and the residue 1s extracted by
dichloromethane. The organic phase i1s filtered over a
ChemFElut™ cartridge and concentrated under vacuum to
yield 1.08 g (89% vyield) of 1-(3-chloro-2-1sopropylphenyl)-
N-hydroxymethammine as a 892 mixture of two 1somers.
Log P=2.90 (minor 1somer) and 3.17 (major 1somer).

(M+H)=198.
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Step 2: Preparation of
1-(5-chloro-2-1sopropylphenyl )methanamine

To a cooled solution of 1.08 g (5.46 mmol) of 1-(5-chloro-
2-1sopropylphenyl)-N-hydroxymethanimine in 18 mL of tet- >
rahydrofuran are slowly added 21 mL (21 mmol) ofa 1l M
solution of the borane:tetrahydrofuran complex in tetrahy-
drofuran. The reaction mixture 1s heated at reflux for 1 day.
The excess of hydride 1s destroyed by addition of ethanol. A
few mL of a 1 N aqueous solution of sodium hydroxyde are
added and the reaction mixture 1s further heated at 70° C. for
30 min. The reaction mixture 1s diluted by water, extracted

by terbutylmethylether. The organic phase 1s filtered over a
ChemEIut™ cartridge and concentrated under vacuum to
yield 1.30 g of 1-(5-chloro-2-1sopropylphenyl)methanamine
used as such in the next step. Log P=1.20. (M+H)=184.
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Step 3: Preparation of N-(5-chloro-2-1sopropylben-
zy1)-3-(difluoromethyl)-5-fluoro-1-methyl-1H-pyra- .0
zole-4-carboxamide (compound Xa.l)

At ambient temperature, 824 mg (3.87 mmol) of 3-(dii-
luoromethyl)-5-tluoro-1-methyl-1H-pyrazole-4-carbonyl
chloride are added to a mixture of 647 mg (3.52 mmol) of
1-(3-chloro-2-1sopropyl-phenyl )methanamine and 0.590 mL
(4.23 mmol) of triethylamine in 7 mL of dry tetrahydrofuran.
The reaction mixture 1s heated at reflux for 2 hrs. A few mL
of water are added and the reaction mixture 1s filtered over
a ChemEIut™ cartridge and concentrated to give 1.5 g of
crude material as a yellow oil. The residue i1s purified by
preparative HPLC (gradient acetonitrile/water+0.1%
HCO,H) to yield 360 mg (27% yield) of N-(5-chloro-2-
1sopropylbenzyl)-3-(difluoromethyl)-5-fluoro-1-methyl-
1H-pyrazole-4-carboxamide as a white solid. Log P=3.46.
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(M+H)=360. .
Step 4: Preparation of N-(5-chloro-2-1sopropylben-
zyl)-N-cyclopropyl-3-(difluoromethyl)-3-tfluoro-1-

methyl-1H-pyrazole-4-carboxamide X0

In a dried Radleys™ wvial, are added 63 mg (0.19 mmol)
of N-(5-chloro-2-1sopropylbenzyl)-3-(difluoro-methyl)-5-
fluoro-1-methyl-1H-pyrazole-4-carboxamide, 35 mg (0.19
mmol) of copper(ll) acetate and 31 mg (0.096 mmol) of
cacsium carbonate. The wvial 1s flushed with dry air and
vigorously stirred for a few minutes. 0.5 mL of toluene 1s
added together with 46 mg (0.58 mmol) of pyridine and 65
mg (0.38 mmol) of 2-cyclopropyl-4,4,5,5-tetramethyl-1,3,
2-dioxaborolane. The vial 1s flushed again with dry arr,
sealed and heated at 100° C. for 1 day. HPLC-mass analysis
of the reaction shows the formation of 4% (7% cv) of
N-(5-chloro-2-1sopropylbenzyl)-N-cyclopropyl-3-(ditluo-
romethyl)-5-fluoro-1-methyl-1H-pyrazole-4-carboxamide.
Log P=4.06. (M+H)=400.
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Step 5: Preparation of N-[5-(1-benzothiophen-3-yl)-
2-1sopropylbenzyl]-N-cyclopropyl-3-(difluorom-
cthyl)-5-fluoro-1-methyl-1H-pyrazole-4-carboxam-
1de .

In a 5 mL microwave wvial, 200 mg (0.5 mmol) of
N-(5-chloro-2-1sopropylbenzyl)-N-cyclopropyl-3-(ditluoro-
methyl)-5-fluoro-1-methyl-1H-pyrazole-4-carboxamide are
dissolved 1n 1 mL of acetonitrile. The vial 1s degassed with
argon and 104 mg (0.75 mmol) of potassium carbonate
dissolved 1n 1 mL of water are further added, followed by
106 mg (0.6 mmol) of 1-benzothiophen-3-ylboronic acid
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and 6.5 mg (0.01 mmol) of 1,1'Bis(di-ter-butylphosphino)
(ferrocene)dichlorpalladium(1I). The microwave apparatus
[Biotage Initiator™] 1s then heated at 130° C. for 20
minutes. The reaction mixture 1s cooled to ambient tempera-
ture, filtered, and extracted by ethyl acetate. The organic

extract 1s dried over a ChemElut™ cartridge and concen-
trated under vacuum. The residue 1s puniied by preparative

HPLC (gradient acetomtrile/water+0.1% HCO,H) to yield
75 mg (28% vield) of N-[5-(1-benzothiophen-3-yl)-2-1s0-
propyl-benzyl]-N-cyclopropyl-3-(difluoromethyl)-5-tluoro-
1 -methyl-1H-pyrazole-4-carboxamide as a brown oi1l. Log
P=5.17. (M+H)=498.

PREPARATION EXAMPLE 4

Preparation of N-cyclopropyl-3-(difluoromethyl)-5-
fluoro-1-methyl-N-[2-(4-methyl-2-thienyl)benzyl |-
1H-pyrazole-4-carboxamide (compound 1.100)

In a Radleys™ wvial, 200 mg (0.49 mmol) of N-(2-
bromobenzyl)-N-cyclopropyl-3-(difluoromethyl)-5-fluoro-
1 -methyl-1H-pyrazole-4-carboxamide are dissolved in 5 mL
of dioxan together with 137 mg (0.99 mmol) of potassium
carbonate dissolved 1n 0.5 mL of water. The vial 1s degassed
with argon for 10 min. Are then added, 106 mg (0.74 mmol)
of (4-methyl-2-thienyl)boronic acid and 115 mg (0.1 mmol)
of tetrakis-(triphenylphosphine)palladium(0). The reaction
mixture 1s heated at 100° C. for 8 hrs. The cooled mixture
1s filtered over a cake of diatomaceous earth. The {filtrate 1s
washed by an aqueous solution of potassium carbonate
followed by a saturated aqueous solution of NaCl and dried
over a ChemFElut™ cartridge. The organic layer 1s concen-
trated to leave a residue that 1s purified by column chroma-
tography on silica gel (gradient n-heptane/ethyl acetate) to
yield 165 mg (71% vield) of N-cyclopropyl-3-(difluorom-
cthyl)-5-fluoro-1-methyl-N-[2-(4-methyl-2-thienyl )benzyl -
1H-pyrazole-4-carboxamide as a colorless o1l. Log P=3.99.
(M+H)=420.

GENERAL PREPARATTION EXAMPLE 5

Thionation of Amide of Formula (I) on
Chemspeed™ Apparatus

In a 13 mL Chemspeed™ wvial 1s weighted 0.27 mmol of
phosphorous pentasulfide (P,S:). 3 mL of a 0.18 M solution
of the amide (I) (0.54 mmol) 1n dioxane 1s added and the
mixture 1s heated at reflux for two hours. The temperature 1s
then cooled to 80° C. and 2.5 mL of water are added. The
mixture 1s heated at 80° C. for one more hour. 2 mL of water
are then added and the reaction mixture 1s extracted twice by
4 mL of dichloromethane. The organic phase 1s deposited on
a basic alumina cartridge (2 g) and eluted twice by 8 mL of
dichloromethane. The solvents are removed and the crude
thioamide denivative 1s analyzed by LCMS and NMR.
Insufliciently pure compounds are further purified by pre-
parative LC.

EXAMPLE A

In Vivo Preventive Test on Blumeria graminis
(Barley)

Solvent:
Emulsifier:

49 parts by weight of N,N-dimethylacetamide
1 part by weight of alkylarylpolyglycol ether
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To produce a suitable preparation of active compound, 1
part by weight of active compound or active compound
combination 1s mixed with the stated amounts of solvent and
emulsifier, and the concentrate 1s diluted with water to the
desired concentration.

To test for preventive activity, young plants are sprayed
with the preparation of active compound or active com-
pound combination at the stated rate of application.

After the spray coating has been dried, the plants are
dusted with spores of Blumeria graminis 1.sp. hordei.

The plants are placed in the greenhouse at a temperature
of approximately 18° C. and a relative atmospheric humidity
ol approximately 80% to promote the development of mil-
dew pustules.

The test 1s evaluated 7 days after the inoculation. 0%
means an eflicacy which corresponds to that of the untreated
control, while an eflicacy of 100% means that no disease 1s
observed.

Under these conditions, excellent (at least 90%) to total

protection 1s observed at a dose of 3500 ppm of active
ingredient with the following compounds from table A:

TABLE A
Example Efficacy
1.3 100
1.4 94
1.100 100
1.105 100
1.157 100

EXAMPLE B

In Vivo Preventive Test on Alternaria brassicae
(Leal Spot on Radish)

The active ingredients tested are prepared by homogeni-
zation 1in a mixture ol acetone/tween/DMSO, and then
diluted with water to obtain the desired active material
concentration.

Radish plants (*“Pernod Clair” variety), sown 1n starter
cups on a 50/50 peat soi1l pozzolana substrate and grown at
17° C., are treated at the cotyledon stage by spraying with
the active ingredient prepared as described above. Plants,
used as controls, are treated with the mixture of acetone/
tween/ DMSO/water not contaiming the active material.

After 24 hours, the plants are contaminated by spraying
the cotyledons with an aqueous suspension of Alternaria
brassicae spores (50 000 spores per mL). The spores are
collected from a 15-day-old culture. The contaminated rad-
ish plants are incubated at 20° C. and at 100% relative
humidity.

Grading (% of eflicacy) 1s carried out 6 days after the
contamination, 1 comparison with the control plants.

Under these conditions, good (at least 70%) to total
protection 1s observed at a dose of 300 ppm of active
ingredient with the following compounds from table B:

TABLE B
Example Efficacy
.28 96
1.29 82
.50 96
.54 83
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TABLE B-continued

Example Eflicacy
.68 71
.72 70
.74 83
[.101 83
[.102 83
1.104 83
[.106 100
[.129 97
[.130 96
[.131 91
[.132 97
[.136 70
[.137 70
[.139 73
1.140 90
[.154 75
[.157 100
EXAMPLE C

In Vivo Preventive Test on Botrytis cinerea (Grey
Mould)

The active mngredients tested are prepared by homogeni-
zation 1 a mixture ol acetone/tween/DMSO and then
diluted with water to obtain the desired active material
concentration.

Gherkin plants (*“Vert petit de Paris” variety), sown in
starter cups on a 50/50 peat soi1l pozzolana substrate and
grown at 24° C., are treated at the Z11 cotyledon stage by
spraying with the active ingredient prepared as described
above. Plants, used as controls, are treated with the mixture
of acetone/tween/DMSO/water not containing the active
material.

After 24 hours, the plants are contaminated by spraying
the cotyledons with an aqueous suspension of cryopreserved
Botrvtis cinerea spores (50 000 spores per mL). The spores
are suspended 1n a nutrient solution composed of 10 g/LL of
PDB, 50 g/L. of D-Fructose, 2 g/ of NH,NO; and 1 g/L of
KH,PO,. The contaminated gherkin plants are incubated at
17° C. and at 90% relative humidity.

Grading (% of eflicacy) 1s carried out 4 to 5 days after the
contamination, 1 comparison with the control plants.

Under these conditions, good (at least 70%) to total
protection 1s observed at a dose of 300 ppm of active
ingredient with the following compounds from table C:

TABLE C
Example Efficacy
.29 100
1.49 99
.50 99
.54 97
[.66 91
.73 100
.74 100
L.75 100
[.78 78
1.100 80
[.101 99
[.102 94
[.103 98
[.104 93
[.106 80
[.122 100
[.123 100
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TABLE C-continued

Example Eflicacy
1.129 92
[.131 100
[.132 99
[.138 100
1.139 100
1.141 90
1.143 98
1.144 98
1.146 100
[.156 97
1.157 100
[.158 100
1.159 100

Under the same conditions, good (at least 70%) to total
protection 1s observed at a dose of 100 ppm of active
ingredient with the following compounds from table C,:

TABLE C2
Example Efficacy
[.31 81
[.32 94
1.34 99
.35 94
1.59 81
.82 97
.84 100
[.108 100
[.125 78
1.145 100
[.150 90

EXAMPLE D

In Vivo Preventive Test on Leptosphaeria nodorum
Test (Wheat)

49 parts by weight of N,N-dimethylacetamide
1 part by weight of alkylarylpolyglycol ether

Solvent:
Emulsifier:

To produce a suitable preparation of active compound, 1
part by weight of active compound or active compound
combination 1s mixed with the stated amounts of solvent and
emulsifier, and the concentrate 1s diluted with water to the
desired concentration.

To test for preventive activity, young plants are sprayed
with the preparation of active compound or active com-
pound combination at the stated rate of application.

After the spray coating has been dried, the plants are
sprayed with a spore suspension of Leptosphaeria nodorum.
The plants remain for 48 hours 1n an incubation cabinet at
approximately 20° C. and a relative atmospheric humidity of
approximately 100%.

The plants are placed 1n the greenhouse at a temperature
of approximately 22° C. and a relative atmospheric humidity
of approximately 80%.

The test 1s evaluated 8 days after the inoculation. 0%
means an eflicacy which corresponds to that of the untreated
control, while an eflicacy of 100% means that no disease 1s
observed.

Under these conditions, high (at least 80%) to total
protection 1s observed at a dose of 300 ppm of active
ingredient with the following compounds from table D:
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TABLE D
Example Eflicacy
.3 92
L4 80
[.100 83
[.157 100
EXAMPLE E

In Vivo Preventive Test on Pyrenophora teres
(Barley)

The active ingredients tested are prepared by homogeni-
zation 1n a mixture of acetone/tween/DMSQO, and then
diluted with water to obtain the desired active material
concentration.

Barley plants (“‘Plaisant” variety), sown 1n starter cups on
a 50/50 peat soi1l pozzolana substrate and grown at 22° C.,
are treated at the 1 leaf stage (10 cm height) by spraying Wlth
the active ingredient prepared as described above. Plants,
used as controls, are treated with the mixture of acetone/
tween/DMSO/water not containing the active material.

After 24 hours, the plants are contaminated by spraying
the leaves with an aqueous suspension of Pyrenophora teres
spores (12 000 spores per mL). The spores are collected
from a 12-day-old culture. The contaminated barley plants
are 1ncubated for 48 hours at 20° C. and at 100% relative
humidity, and then for 12 days at 20° C. at 70-80% relative
humidity.

Grading (% of eflicacy) 1s carried out 14 days after the
contamination, 1 comparison with the control plants.

Under these conditions, good (at least 70%) to total
protection 1s observed at a dose of 300 ppm of active
ingredient with the following compounds from table E:

TABLE E
Example Efficacy
I.3 88
L4 96
.5 93
[.27 93
[.28 79
.29 93
[.47 71
.50 100
[.67 79
.73 71
[.86 79
1.100 95
[.101 95
[.103 95
[.104 70
[.105 97
[.106 93
[.114 79
[.119 71
[.120 79
[.121 86
[.129 86
[.130 79
[.131 93
[.132 88
[.136 86
[.137 79
[.13% 79
[.139 100
1.143 79




US 10,125,126 B2

99

TABLE E-continued
Example Eflicacy
1.154 71
1.157 93

Under the same conditions, good (at least 70%) to excel-
lent (at least 95%) protection 1s observed at a dose of 100

ppm ol active ingredient with the following compounds
from table E2:

TABLE E2
Example Eflicacy
1.7 97
[.34 81
1.36 71
[.57 79
.83 86
[.84 81
1.93 88
.95 88
1.134 71
1.144 79
[.159 75

Under the same conditions, good (at least 70%) protection
to high (at least 80%) protection 1s observed at a dose of 100
ppm ol active mgredient with compounds of example 1.84
and 1.144, whereas no protection 1s observed with the
pyridine analogue CMP1 disclosed 1n patent application

WQO-2007/087906 as 1n table E3:

TABLE E3
Example dose (ppm) Efficacy
[.84 from this patent 100 81
[.144 from this patent 100 79
CMP1 from WO-2007/087906 100 0

CMP1 disclosed in 1international patent WO-2007/087906
corresponds to N-[2-chloro-4-(pyridin-3-yl)benzyl]-N-cy-
clopropyl-3-(difluoromethyl)-1-methyl-1H-pyrazole-4-car-
boxamide.

These results show that the compounds according to the

invention have a much better biological activity than the
structurally closest compounds disclosed in WO-2007/
087906.

EXAMPLE F

In Vivo Preventive Test on Pyricularia oryzae
(Rice Blast)

The active ingredients tested are prepared by homogeni-
zation 1in a mixture ol acetone/tween/DMSO, and then
diluted with water to obtain the desired active material
concentration.

Rice plants (*Koshihikar™ variety), sown in starter cups
on a 50/50 peat so1l pozzolana substrate and grown at 26° C.,
are treated at the 2 leaf stage (10 cm height) by spraying with
the active ingredient prepared as described above. Plants,
used as controls, are treated with the mixture of acetone/
tween/ DMSO/water not contaiming the active material.

After 24 hours, the plants are contaminated by spraying
the leaves with an aqueous suspension of Pyricularia oryzae
spores (40 000 spores per mL). The spores are collected
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from a 15-day-old culture and are suspended in water
containing 2.5 g/L. of gelatin. The contaminated rice plants
are mcubated at 25° C. and at 80% relative humadity.
Grading (% of eflicacy) 1s carried out 6 days after the
contamination, in comparison with the control plants.
Under these conditions, good (at least 70%) to high (at

least 80%) protection 1s observed at a dose of 500 ppm of
active ingredient with the following compounds from table

F:

TABLE F
Example Efficacy
[.106 80
[.119 70
[.132 80

EXAMPLE G

In Vivo Preventive Test on Puccinia recondita
(Brown Rust on Wheat)

The active ingredients tested are prepared by homogeni-
zation 1n a mixture ol acetone/tween/DMSO, and then
diluted with water to obtain the desired active material
concentration.

Wheat plants (“Scipion” variety), sown 1n starter cups on
a 50/30 peat soi1l pozzolana substrate and grown at 22° C.,
are treated at the 1 leaf stage (10 cm height) by spraying w1th
the active ingredient prepared as described above. Plants,
used as controls, are treated with the mixture of acetone/
tween/ DMSO/water not containing the active material.

After 24 hours, the plants are contaminated by spraying
the leaves with an aqueous suspension of Puccinia recondita
spores (100 000 spores per mL). The spores are collected
from an infected plant and are suspended 1n water containing
2.5 mL/LL of Tween 80 at 10%. The contaminated wheat
plants are incubated for 24 hours at 20° C. and at 100%
relative humidity, and then for 10 days at 20° C. and at
70-80% relative humadity.

Grading (% of eflicacy) 1s carried out 12 days after the
contamination, 1 comparison with the control plants.

Under these conditions, good (at least 70%) to total
protection 1s observed at a dose of 300 ppm of active
ingredient with the following compounds from table G:

TABLE G
Example Efficacy
I.1 75
.3 94
1.4 98
L5 98
.27 100
[.28 94
[.29 81
.48 75
[.50 100
.54 80
[.55 95
[.56 78
.66 94
1.67 100
.68 94
.69 94
.70 78
L.73 100
.74 94
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TABLE G-continued
Example Eflicacy
1.75 94
1.76 93
1.77 93
1.78 93
1.79 75
1.86 98
.87 75
.88 94
1.100 100
1.101 100
1.102 100
1.103 95
1.104 95
1.105 100
[.112 83
1.114 72
1.119 100
1.120 100
[.121 94
[.122 98
1.123 94
1.130 81
[.131 75
[.132 &3
[.136 98
1.137 88
[.138 94
1.139 94
1.141 86
1.143 88
1.144 75
1.145 88
1.154 75
[.155 75
1.156 81
[.157 98
[.158 81
[.168 81

Under the same conditions, good (at least 70%) to total

protection 1s observed at a dose of 100 ppm of active
ingredient with the following compounds from table G2:

TABLE G2
Example Efficacy
1.6 81
1.7 100
1.8 94
[.32 88
1.37 81
1.39 88
.82 81
.83 75
[.111 88
1.125 81
1.150 81

Under the same conditions, average (at least 60%) to
excellent (at least 90%) protection 1s observed at a dose of
100 ppm and 500 ppm of active ingredient with compounds
of example 1.77, 1.78 or 1.79, whereas poor (less than 40%)
to no protection 1s observed with the pyridine analogue
CMP2 disclosed 1n patent application WO-2010/130767 as
in table G3:

TABLE G3
Example dose (ppm) Efficacy
[.77 from this patent 500 93
100 93
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TABLE G3-continued

Example dose (ppm) Efficacy

[.78 from this patent 500 93
100 43

[.79 from this patent 500 75
100 63

CMP2 from WO-2010/130767 500 38
100 0

CMP2 disclosed 1n international patent WO-2010/130767
corresponds to 5-chloro-N-|2-chloro-4-(pyridin-3-yl)ben-
zyl]-N-cyclopropyl-3-(difluoromethyl)-1-methyl-1H-pyra-
zole-4-carboxamide.

These results show that the compounds according to the
invention have a much better biological activity than the
structurally closest compounds disclosed 1 WO-2010/

130767.

EXAMPLE H

In Vivo Preventive Test on Septoria tritici (Wheat)

The active mgredients tested are prepared by homogeni-
zation 1n a mixture of acetone/tween/DMSQO, and then
diluted with water to obtain the desired active material
concentration.

Wheat plants (“Scipion” variety), sown in starter cups on
a 50/50 peat soil pozzolana substrate and grown at 22° C.,
are treated at the 1 leaf stage (10 cm height) by spraying w1th
the active ingredient prepared as described above. Plants,
used as controls, are treated with the mixture of acetone/
tween/ DMSO/water not containing the active material.

After 24 hours, the plants are contaminated by spraying
the leaves with an aqueous suspension of cryopreserved
Septoria tritici spores (500 000 spores per mL). The con-
taminated wheat plants are incubated for 72 hours at 18° C.
and at 100% relative humaidity, and then for 21 days at 90%
relative humidity.

Grading (% of eflicacy) 1s carried out 24 days after the
contamination, in comparison with the control plants.

Under these conditions, good (at least 70%) to total
protection 1s observed at a dose of 500 ppm of active
ingredient with the following compounds from table H:

TABLE H
Example Efficacy
.3 100
L4 100
L5 97
I.16 90
[.27 R0
[.28 97
.29 96
.48 86
1.49 96
[.50 97
.54 100
[.55 95
[.56 100
[.67 97
.68 83
.69 97
.70 86
L.71 90
.72 80
L.75 86
L.76 75
.78 83
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TABLE H-continued
Example Eflicacy
1.79 75
.86 79
.88 79
1.100 100
1.101 100
1.102 95
1.103 95
1.104 88
1.105 80
1.106 80
[.112 100
[.113 70
1.114 100
[.119 90
1.120 80
[.121 80
1.122 100
[.123 94
1.129 90
1.130 93
[.131 96
[.132 100
1.136 93
1.137 97
[.138 100
1.139 96
1.140 96
1.141 &3
1.143 100
1.144 100
1.145 94
1.154 96
[.155 86
[.156 96
1.157 90
[.158 98
1.159 88
[.168 80

Under the same conditions, good (at least 70%) to total
protection 1s observed at a dose of 100 ppm of active
ingredient with the following compounds from table H2:

TABLE H2
Example Efficacy
1.6 92
1.7 100
1.39 80
[.58 97
.82 97
.84 71
1.93 86
[.108 86
[.125 96
1.134 79
[.150 80
1.160 71

EXAMPLE I

In Vivo Preventive Test on Sphaerotheca fuliginea
(Powdery Mildew on Cucurbits)

The active mgredients tested are prepared by homogeni-
zation 1n a mixture ol acetone/tween/DMSO and then
diluted with water to obtain the desired active material
concentration.

Gherkin plants (*Vert petit de Paris” variety), sown in
starter cups on a 50/50 peat soil-pozzolana substrate and
grown at 24° C., are treated at the Z11 cotyledon stage by
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spraying with the active ingredient prepared as described
above. Plants, used as controls, are treated with the mixture

of acetone/tween/DMSO/water not containing the active
materal.

After 24 hours, the plants are contaminated by spraying
the cotyledons with an aqueous suspension of Sphaerotheca
fuliginea spores (100 000 spores per mL). The spores are
collected from infected plants. The contaminated gherkin
plants are incubated at about 20° C. and at 70-80% relative
humidity.

Grading (% of eflicacy) 1s carried out 12 days after the
contamination, in comparison with the control plants.

Under these conditions, good (at least 70%) to total
protection 1s observed at a dose of 500 ppm of active
ingredient with the following compounds from table I:

TABLE 1
Example Eflicacy
I.1 93
1.3 100
L4 100
.5 100
[.27 100
1.47 04
1.49 78
.50 100
.54 95
.35 100
.56 08
[.66 95
.67 100
.68 94
.69 100
.70 85
1.71 08
.72 90
1.73 100
1.74 100
L.75 90
[.86 08
[.100 100
[.101 100
[.102 100
[.103 100
1.104 100
[.105 100
[.106 100
[.112 100
[.113 08
[.114 94
[.119 100
[.120 100
[.121 100
[.122 100
[.123 100
[.129 100
[.130 100
[.131 08
[.132 100
[.136 100
[.137 100
[.138 100
[.139 100
1.140 90
[.141 95
1.143 100
1.144 100
[.145 94
[.154 08
[.156 95
[.157 100
[.158 100
[.159 100
[.168 83
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Under the same conditions, good (at least 70%) to total
protection 1s observed at a dose of 100 ppm of active
ingredient with the following compounds from table 12:

TABLE 12
Example Efficacy
1.7 94
.82 98
.83 98
1.95 98
[.108 75
[.111 100
[.125 95
[.134 90
[.150 100
[.160 08

Under the same conditions, total protection 1s observed at
a dose of 100 ppm of active ingredient with compound of
example 1.144, whereas no protection 1s observed with the

pyridine analogue CMP1 disclosed 1n patent application
WO-2007/087906 as 1n table I3:

TABLE 13
Example dose (ppm) Efficacy
[.144 from this patent 100 100
CMP1 from WO-2007/087906 100 0

CMP1 disclosed 1n international patent WO-2007/087906
corresponds to N-[2-chloro-4-(pyridin-3-yl)benzyl]-N-cy-
clopropyl-3-(difluoromethyl)-1-methyl-1H-pyrazole-4-car-
boxamide.

These results show that the compounds according to the
invention have a much better biological activity than the
structurally closest compounds disclosed i WO-2007/
087906.

Under the same conditions, excellent (at least 90%) to
total protection 1s observed at a dose of 500 ppm of active
ingredient with compound of example 1.139 (respectively
1.140, 1.141, 1.144 and 1.145) whereas poor (less than 40%)
protection or plant damages 1s observed with the pyridine
analogue CMP3 (respectively CMP4, CMP3, CMP6 and
CMP7) claimed 1n patent applications WO-2007/087906 or
WO-2010/130767 as 1n table 14:

TABLE 14
Example dose (ppm) Efficacy
[.139 from this invention 500 100
CMP3 from WO-2010/130767 500 33
[.140 from this invention 500 90
CMP4 from WO-2007/087906 500 33
[.141 from this invention 500 95
CMP5 from WO-2010/130767 500 22
[.144 from this invention 500 100
CMP6 from WO-2007/087906 500 0
[.145 from this invention 500 04
CMP7 from WO-2010/130767 500 0

CMP3 disclosed 1n international patent WO-2010/130767
corresponds to N-[2-(6-chloropyridin-2-yl)benzyl]-N-cyclo-
propyl-3-(difluoromethyl)-5-fluoro-1-methyl-1H-pyrazole-
4-carboxamide,

CMP4 disclosed 1n international patent WO-2007/087906
corresponds to N-[2-(6-chloropyridin-2-yl)benzyl]-N-cyclo-
propyl-3-(difluoromethyl)-1-methyl-1H-pyrazole-4-carbox-
amide,
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CMP5 disclosed 1n international patent WO-2010/130767
corresponds to 5-chloro-N-[2-(6-chloropyridin-2-yl)ben-
zyl]-N-cyclopropyl-3-(difluoromethyl)-1-methyl-1H-pyra-
zole-4-carboxamide,

CMP6 disclosed 1n iternational patent WO-2007/087906
corresponds to N-[3-chloro-2-(6-chloropyridin-2-yl)ben-
zyl]-N-cyclopropyl-3-(difluoromethyl)-1-methyl-1H-pyra-
zole-4-carboxamide, and

CMP7 disclosed 1n international patent WO-2010/130767
corresponds to 5-chloro-N-[3-chloro-2-(6-chloropyridin-2-
yD)benzyl]-N-cyclopropyl-3-(difluoromethyl)-1-methyl-1H-
pyrazole-4-carboxamide.

These results show that the compounds according to the
invention have a much better biological activity than the

structurally closest compounds disclosed 1n WO-2007/
087906.

EXAMPLE 1

In Vivo Preventive Test on Uromyces
appendiculatus (Bean Rust)

The active mgredients tested are prepared by homogeni-
zation 1n a mixture of acetone/tween/DMSQO, and then
diluted with water to obtain the desired active material
concentration.

Bean plants (“Saxa” variety), sown 1n starter cups on a
50/50 peat so1l pozzolana substrate and grown at 24° C., are
treated at the 2 leaf stage (9 cm height) by spraying with the
active ingredient prepared as described above. Plants, used
as controls, are treated with the mixture of acetone/tween/
DMSO/water not containing the active material.

After 24 hours, the plants are contaminated by spraying
the leaves with an aqueous suspension of Uromyces appen-
diculatus spores (150 000 spores per mL). The spores are
collected from infected plants and are suspended in water
containing 2.5 mL/L of Tween 80 at 10%. The contaminated
bean plants are incubated for 24 hours at 20° C. and at 100%
relative humidity, and then for 10 days at 20° C. and at
70-80% relative humadity.

Grading (% of eflicacy) 1s carried out 11 days after the
contamination, in comparison with the control plants.

Under these conditions, good (at least 70%) to total
protection 1s observed at a dose of 500 ppm of active
ingredient with the following compounds from table I:

TABLE
Example Eflicacy
I.1 83
1.3 100
L4 100
.27 100
[.28 99
.29 100
1.48 96
1.49 100
.50 99
.54 97
.55 99
[.56 85
.66 100
.67 100
.68 100
[.69 100
.70 96
.71 81
[.72 83
.73 100
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TABI E J-continued causal agent of apple scab (Verturia inaequalis) and then
remain for 1 day in an incubation cabinet at approximately
Example Eflicacy 20° C. and a relative atmospheric humidity of 100%.
1.74 100 The plants are then placed 1n a greenhouse at approxi-
L75 100 > mately 21° C. and a relative atmospheric humidity of
%;g zi approximately 90%.
1.78 85 The test 1s evaluated 10 days after the inoculation. 0%
L73 100 means an efficacy which corresponds to that of the untreated
%Eg zi . control, while an etlicacy of 100% means that no disease 1s
1:100 100 observed.
1101 100 Under these conditions, excellent (at least 90%) to total
[.102 100 : : .
1103 04 protection 1s observed at a dose of 100 ppm of active
1.104 100 ingredient with the following compounds from table K:
[.105 100 15
1.119 100 -
1.120 100 IABLE K
%' ) ;g ) gg Example Efficacy
1.129 96 3 06
1.130 83 . ra 100
1132 7 1139 100
L136 100 L.157 100
[.138 100
[.139 100
[.140 73
[.144 04 : : : :
1.145 100 25 The invention claimed 1s:
LI5S - 1. A compound of formula (I)
[.157 100
[.L158 91
[.159 84
1.168 99 (@)
30 (X)n
. 7! /\ / j
Under the same conditions, good (at least 70%) to total | A,
protection 1s observed at a dose of 100 ppm of active A N \) \
ingredient with the following compounds from table J2: T >( B
33 T ZZ Z3
TABLE J2
Example Efficacy _
wherein
%‘? 133 A is—a heterocycle of formula (A°)
I.8 05 40
[.32 74
B ;
. R]S
[.111 100
[.134 77
1.143 03 45 / \
[.160 77
Rlﬁ N RIS
fl?;l?
EXAMPLE K
50
In Vivo Preventive Test on Venturia inaequalis wherein:

(apples) R"™ is a hydrogen atom; a halogen atom; a cyano; sub-
stituted or non-substituted C,-C.-alkyl; substituted or
non-substituted C,-C;-alkoxy; C,-C.-halogenoalkoxy

— 2 comprising up to 9 halogen atoms that can be the same
Solvent: 24.5 parts by weight of acetone or different or C, -C;-halogenoalkyl comprising up to 9
24.5 parts by weight of N,N-dimethylacetamide 13 S p‘_ s Up
Emulsifier: 1 part by weight of alkylarylpolyglycol ether halogen atoms that can be the same or different;

R'® and R'® that can be the same or different are a
60 hydrogen atom; a halogen atom; substituted or non-
substituted C,-C;-alkoxycarbonyl; substituted or non-
substituted C,-C;-alkyl; C,-C.-halogenoalkoxy com-
prising up to 9 halogen atoms that can be the same or
different or C,-C;-halogenoalkyl comprising up to 9
halogen atoms that can be the same or diferent;

To produce a suitable preparation of active compound, 1
part by weight of active compound 1s mixed with the stated
amounts of solvent and emulsifier, and the concentrate 1s
diluted with water to the desired concentration.

To test for preventive activity, young plants are sprayed
with the preparation of active compound at the stated rate of 65
application. After the spray coating has dried on, the plants R'” is a hydrogen atom or substituted or non-substituted
are moculated with an aqueous conidia suspension of the C,-Cs-alkyl; or
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a heterocycle of formula (A”)

(A7)

R19

wherein:

R'” is a hydrogen atom or a C,-C.-alkyl;

R*" to R** that can be the same or different are a hydrogen
atom; a halogen atom; substituted or non-substituted
C,-Cs-alkyl or C,-C;-halogenoalkyl comprising up to
9 halogen atoms that can be the same or diflerent;
T1s Oor S;
nis 0, 1, 2, 3 or 4;

L 1s a direct bond or an oxygen atom;

B 1s a substituted or non-substituted oxiranyl ring; a
substituted or non-substituted pyrrolyl ring; a sub-
stituted or non-substituted pyrazolyl ring; a substi-
tuted or non-substituted thienyl ring; a substituted or
non-substituted benzothienyl ring; a substituted or
non-substituted furan ring; a substituted or non-
substituted benzofuran ring; a substituted or non-
substituted oxetanyl, a substituted or non-substituted
dihydro-1,2-oxazolyl; or a substituted or non-substi-
tuted pyrimidinyl; wherein substituted means substi-
tuted by up to 6 groups Y which can be the same or
different selected among C1-C8-alkyl, C1-C8-
alkoxy, halogen atom, C1-C8-halogenoalkyl com-
prising up to 9 halogen atoms that can be the same
or different; or C1-C8-halogenoalkoxy having 1 to 9
halogen atoms that can be the same or different;

7' is a non-substituted C,-C.-cycloalkyl or a C,-C-
cycloalkyl substituted by up to 10 atoms or groups
that can be the same or diflerent and that can be
selected from the group consisting of halogen atoms,
Cyano, C,-Cq-alkyl, C,-C,-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or
different, C,-Cg-alkoxy, C,-Cq-halogenoalkoxy
comprising up to 9 halogen atoms that can be the
same or different, C,-Cq-alkoxycarbonyl, C,-Cg-ha-
logenoalkoxycarbonyl comprising up to 9 halogen
atoms that can be the same or different, C,-Cg-
alkylaminocarbonyl and di-C, -C,-alkylaminocarbo-
nyl, provided that heterocyclyl group A 1s unsubsti-
tuted or is at least di-substituted when Z' is a
cycloalkyl other than cyclopropyl;

77 and 7>, which can be the same or different, are a
hydrogen atom; non-substituted C,-Cg,-alkyl; non-
substituted C,-Cg,-alkenyl; non-substltuted C,-Cq-

alkynyl; a halogen atom; non-substituted C,-C,-

alkoxy; non-substituted C,-Cg-alkenyloxy; non-
substituted C,-Cq alkynyloxy,

X mdependently 1s a halogen atom; nitro; cyano; 1soni-
trile; hydroxy; amino; sulfanyl; pentafluoro-A°-sul-
fanyl; formyl; formyloxy; formylamino; substituted
or non-substituted (hydroxyimino)-C,-Cs-alkyl;
substituted or non-substituted (C, -Cq-alkoxyimino)-
C,-Cq-alkyl; substituted or non-substituted (C,-Cg-
alkenyloxyimino)-C,-Cg-alkyl; substituted or non-
substituted (C,-Cg-alkynyloxyimino)-C,-Cy-alkyl;
substituted or non-substituted (benzyloxyimino)-C, -
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Cq-alkyl; carboxy; carbamoyl; N-hydroxycarbam-
oyl; carbamate; substituted or non-substituted
C,-Cq-alkyl; C,-Cg-halogenoalkyl having 1 to 9
halogen atoms; substituted or non-substituted C,-C-
alkenyl; C,-Cq-halogenoalkenyl having 1 to 9 halo-
gen atoms; substituted or non-substituted C,-C,-
alkynyl; C,-Cg-halogenoalkynyl having 1 to 9
halogen atoms; substituted or non-substituted C,-Cs-
alkoxy; C,-C,-halogenoalkoxy having 1 to 9 halo-
gen atoms; substituted or non-substituted C,-C,-
alkylsulfanyl; C,-Cg-halogenoalkylsulfanyl having 1
to 9 halogen atoms; substituted or non-substituted
C,-Cq-alkylsulfinyl;  C,-Cg-halogenoalkylsulfinyl
having 1 to 9 halogen atoms; substituted or non-
substituted C,-Cg-alkylsulfonyl; C,-Cg-halogeno-
alkylsultonyl having 1 to 9 halogen atoms; substi-
tuted or non-substituted C,-Cs-alkylamino;
substituted or non-substituted di-C, -Cg-alkylamino;
substituted or non-substituted C,-Cg-alkenyloxy;
C,-Cq-halogenoalkenyloxy having 1 to 9 halogen
atoms; substituted or non-substituted C,-Cg,-alkyny-
loxy; C,-Cs-halogenoalkynyloxy having 1 to 9 halo-
gen atoms; substituted or non-substituted C,-C,-
cycloalkyl; C;-C5-halogenocycloalkyl having 1 to 9
halogen atoms; substituted or non-substituted (Cs;-
C,-cycloalkyl)-C,-Cg-alkyl; substituted or non-sub-
stituted C,-C,-cycloalkenyl; C,-C,-halogenocy-
cloalkenyl having 1 to 9 halogen atoms; substituted
or non-substituted (C;-C,-cycloalkyl)-C,-Cg-alk-
enyl; substituted or non-substituted (C,-C,-cy-
cloalkyl)-C,-Cs-alkynyl; substituted or non-substi-
tuted tn(C,-Cylalkylsilyl; substituted or non-
substituted tr1(C, -Cy)alkylsilyl-C, -Cg-alkyl;
substituted or non-substituted C,-Cg-alkylcarbonyl;
C,-Cq-halogenoalkylcarbonyl having 1 to 9 halogen
atoms; substituted or non-substituted C,-Cg-alkyl-
carbonyloxy; C,-Cq-halogenoalkylcarbonyloxy hav-
ing 1 to 9 halogen atoms; substituted or non-substi-
tuted C,-Cyq-alkylcarbonylamino; C,-Cyq-
halogenoalkylcarbonylamino having 1 to 9 halogen
atoms; substituted or non-substituted C,-C,-alkoxy-
carbonyl; C,-Cg-halogenoalkoxycarbonyl having 1
to 9 halogen atoms; substituted or non-substituted
C,-Cq-alkyloxycarbonyloxy; C,-Cq-halogeno-
alkoxycarbonyloxy having 1 to 9 halogen atoms;
substituted or non-substituted C,-Cg-alkylcarbam-
oyl; substituted or non-substituted di-C,-Cg-alkyl-
carbamoyl; substituted or non-substituted C,-C,-
alkylaminocarbonyloxy; substituted or non-
substituted di1-C,-Cy-alkylaminocarbonyloxy;
substituted or non-substituted N-(C,-Cg-alkyl)hy-
droxy carbamoyl; substituted or non-substituted
C,-Cq-alkoxycarbamoyl; substituted or non-substi-
tuted N—(C,-Cq-alkyl)—C,-C,-alkoxycarbamoyl;
aryl that can be substituted by up to 6 groups Q
which can be the same or different; aryl-C,-C-alkyl
that can be substituted by up to 6 groups Q Wthh can
be the same or different; aryl-C,-Cq-alkenyl that can
be substituted by up to 6 groups Q whlch can be the
same or different; aryl-C,-Cg-alkynyl that can be
substituted by up to 6 groups (Q which can be the
same or diflerent; aryloxy that can be substituted by
up to 6 groups (Q which can be the same or diflerent;
arylsulfanyl that can be substituted by up to 6 groups
(Q which can be the same or different; arylamino that
can be substituted by up to 6 groups (Q which can be
the same or different; aryl-C,-Cg-alkyloxy that can
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be substituted by up to 6 groups Q which can be the
same or different; aryl-C,-Cg-alkylsultanyl that can
be substituted by up to 6 groups Q which can be the
same or different; aryl-C,-C,-alkylamino that can be
substituted by up to 6 groups (Q which can be the
same or different; pyridinyl which can be substituted
by up to 4 groups Q; or pyridinyloxy which can be
substituted by up to 4 groups Q;

Q mdependently 1s a halogen atom, cyano, nitro, sub-
stituted or non-substituted C,-Cg-alkyl, C,-Cq-ha-
logenoalkyl comprising up to 9 halogen atoms that
can be the same or diflerent, substituted or non-
substituted C,-Cq-alkoxy, C,-Cgi-halogenoalkoxy
comprising up to 9 halogen atoms that can be the
same or diflerent, substituted or non-substituted
C,-Cg-alkylsultanyl, C,-Cs-halogenoalkylsultanyl
comprising up to 9 halogen atoms that can be the
same or different, substituted or non-substituted tri
(C,-Cylalkylsilyl, substituted or non-substituted tri
(C,-Cylalkylsilyl-C, -Cgq-alkyl, substituted or non-
substituted (C,-Cg-alkoxyimino)-C,-Cg-alkyl , or
substituted or non-substituted (benzyloxyimino)-C, -
Cq-alkyl;

or a salt, an N-oxide, a metal complex, a metalloid
complex or an optically active 1somer or geometric
1somer thereof.

2. The compound according to claim 1, wherein A is A°.

3. The compound according to claim 1, wherein T 1s O.

4. The compound according to claim 1, wherein Z' is a
substituted or non-substituted cyclopropyl.

5. The compound according to claim 4, wherein Z' is a
non-substituted cyclopropyl or a 2-C,-C.-alkylcyclopropyl.

6. The compound according to claim 1, wherein Z° and Z~
independently are a hydrogen atom or a methyl.

7. The compound according to claim 1, wheremn n 1s 0O, 1
or 2.

8. The compound according to claim 1, wherein L 1s a
direct bond.

9. The compound according to claim 1, wherein B 1s a
substituted or non-substituted oxiranyl ring; a substituted or
non-substituted pyrrolyl ring; a substituted or non-substi-
tuted pyrazolyl ring; a substituted or non-substituted thienyl
ring; a substituted or non-substituted benzothienyl ring; a
substituted or non-substituted furan ring; or a substituted or
non-substituted benzofuran ring.

10. The compound according to claim 9, wherein B 1s a
substituted or non-substituted thienyl ring or a substituted or
non-substituted benzothienyl ring.

11. The compound according to claim 1, wherein X
independently, 1s a halogen atom; substituted or non-substi-
tuted C,-Cg-alkyl; C,-Cg,-halogenoalkyl comprising up to 9
halogen atoms which can be the same or different; substi-
tuted or non-substituted C,-C--cycloalkyl; tri(C,-Cg-alkyl)
s1lyl; substituted or non-substituted C,-Cg-alkoxy; or sub-
stituted or non-substituted C,-C,-alkylsulfanyl.

12. The compound according to claim 1, wheremm Y
independently, 1s a halogen atom; non-substituted C,-Cs-
alkyl; C,-Cgs-halogenoalkyl comprising up to 9 halogen
atoms which can be the same or different; or non-substituted
C,-Cq-alkoxy.
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13. A process for preparing a compound of formula (I)

()
(X)n

71 /\/j

Ly

ATNX\) \B

T ZF 7

wherein

A is—a heterocycle of formula (A°)

(A%
R] 5

/\

Rl?

Rl RIS

wherein:
R" is a hydrogen atom; a halogen atom; a cyano; sub-

stituted or non-substituted C,-C-alkyl; substituted or
non-substituted C,-C.-alkoxy; C,-C;-halogenoalkoxy
comprising up to 9 halogen atoms that can be the same
or different or C, -C;-halogenoalkyl comprising up to 9
halogen atoms that can be the same or different;

R'® and R'® that can be the same or different are a

hydrogen atom; a halogen atom; substituted or non-
substituted C,-C;-alkoxycarbonyl; substituted or non-
substituted C,-C;-alkyl; C,-C;-halogenoalkoxy com-
prising up to 9 halogen atoms that can be the same or
different or C,-C;-halogenoalkyl comprising up to 9
halogen atoms that can be the same or different;

R'7 is a hydrogen atom or substituted or non-substituted

C,-Cs-alkyl; or
a heterocycle of formula (A”)

(A)

wherein:
R" is a hydrogen atom or a C,-C.-alkyl;
R=" to R** that can be the same or different are a hydrogen

atom; a halogen atom; substituted or non-substituted

C,-C;-alkyl or C,-C.-halogenoalkyl comprising up to

9 halogen atoms that can be the same or diflerent;

T1s OorS;

nis 0,1, 2, 3 or 4;

B 1s a substituted or non-substituted oxiranyl ring; a
substituted or non-substituted pyrrolyl ring; a sub-
stituted or non-substituted pyrazolyl ring; a substi-
tuted or non-substituted thienyl ring; a substituted or
non-substituted benzothienyl ring; a substituted or
non-substituted furan ring; a substituted or non-
substituted benzofuran ring; a substituted or non-
substituted oxetanyl, a substituted or non-substituted

dihydro-1,2-oxazolyl; or a substituted or non-substi-
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tuted pyrimidinyl; wherein substituted means substi-
tuted by up to 6 groups Y which can be the same or
different selected among C, -C,-alkyl, C,-C,-alkoxy,
halogen atom, C,-Cg-halogenoalkyl comprising up

C,-cycloalkyl)-C, -Cq-alkyl; substituted or non-sub-
stituted  C,-C,-cycloalkenyl; C,-C--halogenocy-

114
substituted tr1(C, -Cy)alkylsilyl-C, -Cg-alkyl;
substituted or non-substituted C,-Cgq-alkylcarbonyl;
C,-Cq-halogenoalkylcarbonyl having 1 to 9 halogen
atoms; substituted or non-substituted C,-Cg-alkyl-

to 9 halogen atoms that can be t.he same or different; 3 carbonyloxy; C,-C,-halogenoalkylcarbonyloxy hav-
or C,-Cg-halogenoalkoxy havmg 1 to 9 halogen ing 1 to 9 halogen atoms; substituted or non-substi-
atoms that can be the same or different; futed C,-C-alkylcarbonylamino: C,-C-
1 - . ’
£ 1 la nlin-lsub]ztltutedd(%-C7-cycloalkyl or a (5-Cs- halogenoalkylcarbonylamino having 1 to 9 halogen
cycloalky! substituted by up 10 10 atoms or groups atoms; substituted or non-substituted C,-Cg-alkoxy-
that can be the same or diflerent and that can be 10 carbonvl: C.-C. -halosenoalkoxvearbonvl havine 1
selected from the group consisting of halogen atoms, Yl 1T _ SEUOARORY J S
. to 9 halogen atoms; substituted or non-substituted
cyano, C,-Cq-alkyl, C,-Cg,-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or Cl-CB-alkyloxycarbonylfj R C,-Cy-halogeno-
different, C,-Cg-alkoxy, C,-C.-halogenoalkoxy alkox.ycarbonyloxy hav11}g 1 to 9 halogen atoms;
comprising up to 9 halogen atoms that can be the 15 substltuteq or HOH'SUbSthtec_l Cl-CS.-alkylcarbam-
same or different, C,-C -alkoxycarbonyl, C,-Cq-ha- oyl; substituted or non-substituted d{-Cl-CB-alkyl-
logenoalkoxycarbonyl comprising up to 9 halogen carbamqyl; substituted or nOﬂ'?UbStltde C-Cs-
atoms that can be the same or different, C,-C,- alkyl:;ammocarbonylﬁoxy; SUbStltUt?d or  non-
alkylaminocarbonyl and di-C,-Cg-alkylaminocarbo- substituted di-C, -Cg-alkylaminocarbonyloxy:
nyl; 20 substituted or non-substituted N-(C,-Cg-alkyl)hy-
72 and 77, which can be the same or different, are a droxy carbamoyl; substituted or non-substituted
hydrogen atom; non-substituted C,-C-alkyl; non- C,-Cq-alkoxycarbamoyl; substituted or non-substi-
substituted C,-Cg-alkenyl; non-substltuted C,-Cq- tuted N-(C,-Cg-alkyl)-C,-Cq-alkoxycarbamoyl; aryl
alkynyl; a halogen atom; non-substituted C C - that can be substituted by up to 6 groups Q which can
alkoxy; non-substituted C,-Cg-alkenyloxy; or non- 25 be the same or different; aryl-C,-Cq-alkyl that can be
substituted C,-Cg alkynyloxy,, | o substituted by up to 6 groups Q which can be the
X 1qdependently 1S ahalogen atom; nitro; cyano; 1630111- same or different; aryl-C,-Cg-alkenyl that can be
tf?llle;l'hgjiixi{; lel}lnlln?;;u'lf?;rﬁ; Fﬁ}iﬂ}lzﬁ;’:ﬁt’;ﬁz substituted by up to 6 groups Q which can be the
or yljlon-su}l;sjtitutedy (gjdrox };mino)-é -Cq-alkyl; 30 same or dillerent; aryl-C,-Cg-alkynyl that can be
. Y J 1 gAY S substituted by up to 6 groups (Q which can be the
substituted or non-substituted (C,-Cg-alkoxyimino)- . _ . .
. . same or different; aryloxy that can be substituted by
C,-Cq-alkyl; substituted or non-substituted (C,-Cg- . . _
Vo _ . up to 6 groups Q which can be the same or diflerent;
alkenyloxyimino)-C,-Cs-alkyl; substituted or non- tsulfany] that Lo substitted b o 6
substituted (C,-Cg-alkynyloxyimino)-C, -Cg-alkyl; Yy Sﬁl lim J ba ;an © S S(;, ﬁe 3‘/up 10 ‘gmllllps
substituted or non-substituted (benzyloxyimino)-C, - 35 Q whic an ¢ the same or difierent; ary E}IIllIlO’[ at
Cg-alkyl; carboxy; carbamoyl; N-hydroxycarbam- can be Substltqted by up to 6 groups Q which can be
oyl; carbamate; substituted or non-substituted the same or different; aryl-C,-Cg-alkyloxy that can
C,-Cq-alkyl; C,-Cgq-halogenoalkyl having 1 to 9 be SUbStm}t?_d by up to 6 groups Q which can be the
halogen atoms; substituted or non-substituted C,-Cg- SAme or .dlf:erent; ary l-Cl-Cg-alkylsulfanyl that can
alkenyl; C,-C,-halogenoalkenyl having 1 to 9 halo- 40 be substituted by up to 6 groups Q which can be the
gen atoms; substituted or non-substituted C,-Cig- same or different; aryl-C,-Cg-alkylamino that can be
alkynyl; C,-C,-halogenoalkynyl having 1 to 9 substituted by up to 6 groups Q which can be the
halogen atoms; substituted or non-substituted C, -C- same or different; pyridinyl which can be substituted
alkoxy; Cl-CB-halpgenoalkoxy having 1 to 9 halo- by up to 4 groups Q; or pyridinyloxy which can be
gen atoms; substituted or non-substituted C,-Cg,- 45 substituted by up to 4 groups Q:
alkylsultanyl; Cl-Cg-halogt?-noalkylsulfanyl hanflng : QQ independently 1s a halogen atom, cyano, nitro, sub-
to 9 halogen atoms; substituted or non-substituted . .
stituted or non-substituted C,-Cg-alkyl, C,-Cq-ha-
C,-Cq-alkylsulfinyl;  C,-Cg-halogenoalkylsulfinyl ..
havine 1 to 9 hal foms: substituted ] logenoalkyl comprising up to 9 halogen atoms that
g 1 to alogen atoms; substituted or non he th Tifforent. substiuted
substituted C,-Cg-alkylsultonyl; C,-Cg-halogeno- 50 cafl be e Same Of GUICTC, SUDSHiuled or fon-
alkylsulfonyl having 1 to 9 halogen atoms; substi- SUbStlt}lt‘ed C,-Cs-alkoxy, C,;-Cg-halogenoalkoxy
tuted or non-substituted  C,-Cy-alkylamino: comprising up to 9 halog'en atoms that can b.e the
substituted or non-substituted di-C,-C-alkylamino: same or different, substituted or non-substituted
substituted or non-substituted C,-Cg-alkenyloxy; Cl-CB-'a!kylsulfanyl, C,-Cg-halogenoalkylsultanyl
C,-Cgs-halogenoalkenyloxy having 1 to 9 halogen 55 comprising up to 9 halogen atoms that can be the
atoms; substituted or non-substituted C,-C-alkyny- same or different, substituted or non-substituted tri
loxy; C,-Cg-halogenoalkynyloxy having 1 to 9 halo- (C,-Cyalkylsilyl, substituted or non-substituted tri
gen atoms; substituted or non-substituted C;-C-- (C,-Cylalkylsilyl-C,-Cq-alkyl, substituted or non-
cycloalkyl; C,-C,-halogenocycloalkyl having 1 to 9 substituted (C,-Cg-alkoxyimino)-C,-Cg-alkyl , or
halogen atoms; substituted or non-substituted (C;- 60 substituted or non-substituted (benzyloxyimino)-C, -

Cy-alkyl;

or a salt, an N-oxide, a metal complex, a metalloid
complex or an optically active 1somer or geometric
1somer thereof:;

cloalkenyl having 1 to 9 halogen atoms; substituted
or non-substituted (C;-C,-cycloalkyl)-C,-Cgq-alk-
enyl; substituted or non-substituted (C;-C,-cy- 65
cloalkyl)-C,-Cq-alkynyl; substituted or non-substi-
tuted tr1(C,-Cglalkylsilyl; substituted or non-

and L 1s a direct bond or a methylene group, characterized
in that a compound of formula (IV)
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(IV)

wherein A, T, Z', 7, 7>, n, X are as defined above;

and U? is a halogen atom or a triflate group, is reacted with
a compound of formula (V)

(V)
Wl—1

wherein L and B are as defined above:

and W' is a moiety selected from the group consisting of
a boronic acid, a boronic ester and a potassium trifluo-
rate derivative.

14. A fungicide composition comprising, as an active
ingredient, an effective amount of a compound of formula (I)
according to claim 1 and an agriculturally acceptable sup-
port, carrier or {iller.

15. A method for controlling phytopathogenic fungi of
crops, characterized 1n that an agronomically effective and
non-phytotoxic quantity of a compound according to claim
1 1s applied to the soil where plants grow or are capable of
growing, to the leaves and/or the fruit of plants or to the
seeds of plants.

16. A method for the control of phytopathogenic harmiul
fungi comprising the step of contacting a compound of the

tformula (I) according to claim 1 with said phytopathogenic
harmiul fungi.

17. A process for producing compositions for controlling
phytopathogenic harmful fungi, comprising the step of mix-
ing compounds of the formula (I) according to claim 1 with
extenders and/or surfactants.

18. A method for the treatment of plants, seeds, transgenic
plants or transgenic seeds comprising the step of contacting,
a compound of the formula (I) according to claim 1 with said
plants, seeds, transgenic plants or transgenic seeds.

19. A method for controlling phytopathogenic fungi of
crops, characterized 1n that an agronomically effective and
non-phytotoxic quantity of a composition according to claim
14 1s applied to the so1l where plants grow or are capable of
growing, to the leaves and/or the fruit of plants or to the
seeds of plants.

20. A compound of formula (I)

(D

A\H/NY\) \B

T 72?7
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wherein
A is—a heterocycle of formula (A'?)

(A1)
N %
RBzLN/N
Ilﬁl
wherein:
R>! is a hydrogen atom or a substituted or non-substituted
C,-C-alkyl;

R>* 1s a hydrogen atom; a halogen atom; substituted or
non-substituted C,-C.-alkyl or C,-C;-halogenoalkyl
comprising up to 9 halogen atoms that can be the same
or different;

R>? is a hydrogen atom; a halogen atom; a nitro; substi-
tuted or non-substituted C,-C.-alkyl; substituted or
non-substituted C,-C.-alkoxy; C,-C;-halogenoalkoxy
comprising up to 9 halogen atoms that can be the same
or different or C, -C;-halogenoalkyl comprising up to 9
halogen atoms that can be the same or diflerent;

a heterocycle of formula (A'°)

R
I

R36

(A%

R3

wherein:

R>* is a hydrogen atom; a halogen atom; substituted or
non-substituted C,-C.-alkyl; substituted or non-substi-
tuted C;-C;-cycloalkyl; C,-C.-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or
different; substituted or non-substituted C,-C-alkoxy;
substituted or non-substituted C,-Cs-alkynyloxy or
C,-C;-halogenoalkoxy comprising up to 9 halogen
atoms that can be the same or different;

R>> is a hydrogen atom; a halogen atom; substituted or
non-substituted C,-C.-alkyl; a cyano; substituted or
non-substituted C, -C.-alkoxy; substituted or non-sub-
stituted  C,-C;-alkylsultanyl; C,-C.-halogenoalkyl
comprising up to 9 halogen atoms that can be the same
or different; C,-C.-halogenoalkoxy comprising up to 9
halogen atoms that can be the same or diflerent; amino;
substituted or non-substituted C,-C;-alkylamino or
substituted or non-substituted di(C,-C-alkyl)amino;

R>° is a hydrogen atom or substituted or non-substituted
C,-Cs-alkyl; or
a heterocycle of formula (A'%)

(A"
R38 R3T

\_/
I,

N

R39
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wherein:

R3 7

and R>® that can be the same or different are a

hydrogen atom; a halogen atom; substituted or non-
substituted C,-C-alkyl; C,-C;-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or 5

di

fferent; substituted or non-substituted C,-C.-alkoxy

or a substituted or non-substituted C,-C.-alkylsulfanyl;
R>” is a hydrogen atom or substituted or non-substituted

C,

-C;-alkyl;

T1s OorS;
nis 0,1, 2, 3 or 4;
L 1s a direct bond or an oxygen atom;

B

1s a substituted or non-substituted oxiranyl ring; a
substituted or non-substituted pyrrolyl ring; a sub-
stituted or non-substituted pyrazolyl ring; a substi-
tuted or non-substituted thienyl ring; a substituted or
non-substituted benzothienyl ring; a substituted or
non-substituted furan ring; a substituted or non-
substituted benzofuran ring; a substituted or non-
substituted oxetanyl, a substituted or non-substituted
dihydro-1,2-oxazolyl; or a substituted or non-substi-
tuted pyrimidinyl; wherein substituted means substi-
tuted by up to 6 groups Y which can be the same or
different selected among C,-C8-alkyl, C,-C8-
alkoxy, halogen atom, C,-C8 halogenoalkyl com-
prising up to 9 halogen atoms that can be the same
or different; or C1-C8-halogenoalkoxy having 1 to 9
halogen atoms that can be the same or different;

7' is a non-substituted C,-C--cycloalkyl or a C,-C-

ZZ

X

cycloalkyl substituted by up to 10 atoms or groups
that can be the same or different and that can be
selected from the group consisting of halogen atoms,
cyano, C,-Cq-alkyl, C,-Cs-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or
different, C,-Ci-alkoxy, C,-Cg;-halogenoalkoxy
comprising up to 9 halogen atoms that can be the
same or different, C,-Cq-alkoxycarbonyl, C,-Cg-ha-
logenoalkoxycarbonyl comprising up to 9 halogen
atoms that can be the same or different, C,-C,-
alkylaminocarbonyl and di-C, -Cg-alkylaminocarbo-
nyl, provided that heterocyclyl group A 1s unsubsti-
tuted or is at least di-substituted when Z' is a
cycloalkyl other than cyclopropyl;

and 7>, which can be the same or different, are a
hydrogen atom; non-substituted C,-Cg-alkyl; non-
substituted C,-Cg-alkenyl; non-substltuted C,-Cq-
alkynyl; a halogen atom; non-substituted C,-C,-
alkoxy; non-substituted C,-Cg-alkenyloxy; non-
substituted C,-Cg alkynyloxy,,

mdependently 1s a halogen atom; nitro; cyano; 1soni-
trile; hydroxy; amino; sulfanyl; pentafluoro-A°-sul-
fanyl; formyl; formyloxy; formylamino; substituted
or non-substituted (hydroxyimino)-C,-Cg-alkyl;
substituted or non-substituted (C, -Cq-alkoxyimino)-
C,-Cq-alkyl; substituted or non-substituted (C,-C,-
alkenyloxyimino)-C,-Cg-alkyl; substituted or non-
substituted (C,-Cg-alkynyloxyimino)-C, -Cq-alkyl;
substituted or non-substituted (benzyloxyimino)-C, -
Cq-alkyl; carboxy; carbamoyl; N-hydroxycarbam-
oyl; carbamate; substituted or non-substituted
C,-Cq-alkyl; C,-Cg-halogenoalkyl having 1 to 9
halogen atoms; substituted or non-substituted C,-C-
alkenyl; C,-Cg-halogenoalkenyl having 1 to 9 halo-
gen atoms; substituted or non-substituted C,-Cg-
alkynyl; C,-Cg,-halogenoalkynyl having 1 to 9
halogen atoms; substituted or non-substituted C,-C-
alkoxy; C,-Cg,-halogenoalkoxy having 1 to 9 halo-
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gen atoms; substituted or non-substituted C,-C,-
alkylsultanyl; C,-C.-halogenoalkylsultanyl having 1

to 9 halogen atoms; substituted or non-substituted
C,-Cq-alkylsulfinyl;  C,-Cg-halogenoalkylsulfinyl
having 1 to 9 halogen atoms; substituted or non-
substituted C,-Cg-alkylsulionyl; C,-Cg,-halogeno-
alkylsulfonyl having 1 to 9 halogen atoms; substi-
tuted or non-substituted C,-Cg-alkylamino;
substituted or non-substituted di-C, -Cg-alkylamino;
substituted or non-substituted C,-Cg-alkenyloxy;
C,-Cq-halogenoalkenyloxy having 1 to 9 halogen
atoms; substituted or non-substituted C,-Cq-alkyny-
loxy; C,-Cs-halogenoalkynyloxy having 1 to 9 halo-
gen atoms; substituted or non-substituted C,-C,-
cycloalkyl; C;-C--halogenocycloalkyl having 1 to 9
halogen atoms; substituted or non-substituted (Cs;-
C,-cycloalkyl)-C,-Cg-alkyl; substituted or non-sub-
stituted  C,-C,-cycloalkenyl; C,-C,-halogenocy-
cloalkenyl having 1 to 9 halogen atoms; substituted
or non-substituted (C,-C,-cycloalkyl)-C,-Cg-alk-
enyl; substituted or non-substituted (C;-C,-Cy-
cloalkyl)-C,-Cg-alkynyl; substituted or non-substi-
tuted tr(C,-Cglalkylsilyl; substituted or non-
substituted tr1(C, -Cy))alkylsilyl-C, -Cq-alkyl;
substituted or non-substituted C,-Cq-alkylcarbonyl;
C,-Cq-halogenoalkylcarbonyl having 1 to 9 halogen
atoms; substituted or non-substituted C,-Cg-alkyl-
carbonyloxy; C,-Cs-halogenoalkylcarbonyloxy hav-
ing 1 to 9 halogen atoms; substituted or non-substi-
tuted C,-Cyg-alkylcarbonylamino; C,-Cyg-
halogenoalkylcarbonylamino having 1 to 9 halogen
atoms; substituted or non-substituted C,-C,-alkoxy-
carbonyl; C,-Cs-halogenoalkoxycarbonyl having 1
to 9 halogen atoms; substituted or non-substituted
C,-Cq-alkyloxycarbonyloxy; C,-Cq-halogeno-
alkoxycarbonyloxy having 1 to 9 halogen atoms;
substituted or non-substituted C,-Cg-alkylcarbam-
oyl; substituted or non-substituted di-C,-Cg-alkyl-
carbamoyl; substituted or non-substituted C,-C,-
alkylaminocarbonyloxy; substituted or non-
substituted di-C, -Cq-alkylaminocarbonyloxy;
substituted or non-substituted N-(C,-Cg-alkyl)hy-
droxy carbamoyl; substituted or non-substituted
C,-Cq-alkoxycarbamoyl; substituted or non-substi-
tuted N-(C,-Cq-alkyl)-C, -C,-alkoxycarbamoyl; aryl
that can be substituted by up to 6 groups (Q which can
be the same or diflerent; aryl-C,-Cq-alkyl that can be
substituted by up to 6 groups (Q which can be the
same or different; aryl-C,-Cg-alkenyl that can be
substituted by up to 6 groups (Q which can be the
same or different; aryl-C,-Cg-alkynyl that can be
substituted by up to 6 groups (Q which can be the
same or different; aryloxy that can be substituted by
up to 6 groups Q which can be the same or different;
arylsulfanyl that can be substituted by up to 6 groups
(Q which can be the same or different; arylamino that
can be substituted by up to 6 groups Q which can be
the same or different; aryl-C,-Cq-alkyloxy that can
be substituted by up to 6 groups QQ which can be the
same or different; aryl-C,-C,-alkylsulfanyl that can
be substituted by up to 6 groups Q which can be the
same or different; aryl-C,-Cg-alkylamino that can be
substituted by up to 6 groups (Q which can be the
same or diflerent; pyridinyl which can be substituted
by up to 4 groups Q; or pyridinyloxy which can be
substituted by up to 4 groups Q;
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(Q mdependently 1s a halogen atom, cyano, nitro, sub-
stituted or non-substituted C,-Cg-alkyl, C,-Cq-ha-
logenoalkyl comprising up to 9 halogen atoms that
can be the same or diflerent, substituted or non-
substituted C,-Cg-alkoxy, C,-Cq-halogenoalkoxy
comprising up to 9 halogen atoms that can be the
same or different, substituted or non-substituted
C,-Cy-alkylsultanyl, C,-Cs-halogenoalkylsultanyl
comprising up to 9 halogen atoms that can be the
same or different, substituted or non-substituted tri
(C,-Cylalkylsilyl, substituted or non-substituted tr1
(C,-Cyalkylsilyl-C,-Cq-alkyl, substituted or non-
substituted (C,-Cg-alkoxyimino)-C,-Cg-alkyl , or
substituted or non-substituted (benzyloxyimino)-C, -
Cq-alkyl;

or a salt, an N-oxide, a metal complex, a metalloid

complex or an optically active 1somer or geometric
1somer thereof.

21. The compound according to claim 20, wherein A 1s
Al

22. The compound according to claim 20, wherein A 1s
A" wherein R’* is a substituted or non-substituted C,-C--
alkyl, C,-C;-halogenoalkyl comprising up to 9 halogen
atoms that can be the same or different, or substituted or

non-substituted C,-C.-alkoxy; R’ is a hydrogen atom or a

halogen atom and R°° is a substituted or non-substituted
C,-Cs-alkyl.

23. The compound according to claim 20, wherein T 15 O.

24. The compound according to claim 20, wherein 7' is
a substituted or non-substituted cyclopropyl.

25. The compound according to claim 24, wherein 7' is
a non-substituted cyclopropyl or a 2-C,-C.-alkylcyclopro-

pyl.

26. The compound according to claim 20, wherein Z* and
7> independently are a hydrogen atom or a methyl.

277. The compound according to claim 20, wherein n 1s O,
1 or 2.

28. The compound according to claim 20, wherein L 15 a
direct bond.

29. The compound according to claim 20, wherein B 1s a
substituted or non-substituted oxiranyl ring; a substituted or
non-substituted pyrrolyl ring; a substituted or non-substi-
tuted pyrazolyl ring; a substituted or non-substituted thienyl
ring; a substituted or non-substituted benzothienyl ring; a
substituted or non-substituted furan ring; or a substituted or
non-substituted benzofuran ring.

30. The compound according to claim 29, wherein B 1s a
substituted or non-substituted thienyl ring or a substituted or
non-substituted benzothienyl ring.

31. The compound according to claim 20, wherein X
independently, 1s a halogen atom; substituted or non-substi-
tuted C,-Cg-alkyl; C,-Cq-halogenoalkyl comprising up to 9
halogen atoms which can be the same or different; substi-
tuted or non-substituted C,-C,-cycloalkyl; tri(C,-Cg-alkyl)
s1lyl; substituted or non-substituted C,-Cg-alkoxy; or sub-
stituted or non-substituted C,-C,-alkylsulfanyl.

32. The compound according to claim 20, wherein Y
independently, 1s a halogen atom; non-substituted C,-Cs-
alkyl; C,-Cgs-halogenoalkyl comprising up to 9 halogen
atoms which can be the same or different; or non-substituted
C,-Cq-alkoxy.
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33. A process for preparing a compound of formula (I)

()

wherein
A is—a heterocycle of formula (A'?)

R< ?"m

(Al%)

A

R3l

wherein:

R>! is a hydrogen atom or a substituted or non-substituted
C,-Cs-alkyl;

R>* is a hydrogen atom; a halogen atom; substituted or
non-substituted C,-C;-alkyl or C,-C.-halogenoalkyl
comprising up to 9 halogen atoms that can be the same
or different;

R*7is a hydrogen atom; a halogen atom; a nitro; substi-
tuted or non-substituted C,-C;-alkyl; substituted or
non-substituted C,-C;-alkoxy; C,-C.-halogenoalkoxy
comprising up to 9 halogen atoms that can be the same
or different or C, -C;-halogenoalkyl comprising up to 9
halogen atoms that can be the same or different;

a heterocycle of formula (A'?)

R
I

N

(A%

R36

wherein:

R>* is a hydrogen atom; a halogen atom; substituted or
non-substituted C,-C;-alkyl; substituted or non-substi-
tuted C;-C;-cycloalkyl; C,-C.-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or

different; substituted or non-substituted C,-C;-alkoxy;
substituted or non-substituted C,-C; alkynyloxy or
C,-Cs-halogenoalkoxy comprising up to 9 halogen
atoms that can be the same or diflerent;

R*> is a hydrogen atom; a halogen atom; substituted or
non-substituted C,-C;-alkyl; a cyano; substituted or
non-substituted C,-C.-alkoxy; substituted or non-sub-
stituted  C,-Cs-alkylsulfanyl; C,-C.-halogenoalkyl
comprising up to 9 halogen atoms that can be the same
or different; C,-C;-halogenoalkoxy comprising up to 9
halogen atoms that can be the same or different; amino;
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substituted or non-substituted C,-C.-alkylamino or
substituted or non-substituted di(C,-C;-alkyl)amino;
R° is a hydrogen atom or substituted or non-substituted

C

-C<-alkyl; or

a heterocycle of formula (A')

(A"
R38 R3?
/\
N/
]J:LBQ
wherein:
R?7 and R>® that can be the same or different are a

hydrogen atom; a halogen atom; substituted or non-
substituted C,-C;-alkyl; C,-C;-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or

di

Terent; substituted or non-substituted C,-C.-alkoxy

or a substituted or non-substituted C,-C.-alkylsulfanyl;
R is a hydrogen atom or substituted or non-substituted

C,

-C.-alkyl;

T1s OorS;
nis 0, 1, 2, 3 or 4;

B

1s a substituted or non-substituted oxiranyl ring; a
substituted or non-substituted pyrrolyl ring; a sub-
stituted or non-substituted pyrazolyl ring; a substi-
tuted or non-substituted thienyl ring; a substituted or
non-substituted benzothienyl ring; a substituted or
non-substituted furan ring; a substituted or non-
substituted benzofuran ring; a substituted or non-
substituted oxetanyl, a substituted or non-substituted
dihydro-1,2-oxazolyl; or a substituted or non-substi-
tuted pyrimidinyl; wherein substituted means substi-
tuted by up to 6 groups Y which can be the same or
different selected among C, -Cg-alkyl, C,-Cg-alkoxy,
halogen atom, C,-Cg-halogenoalkyl comprising up
to 9 halogen atoms that can be the same or different;
or C,-C,-halogenoalkoxy having 1 to 9 halogen
atoms that can be the same or different;

7' is a non-substituted C,-C--cycloalkyl or a C,-C-

ZZ

X

cycloalkyl substituted by up to 10 atoms or groups
that can be the same or different and that can be
selected from the group consisting of halogen atoms,
Cyano, C,-Cyq-alkyl, C,-Cg,-halogenoalkyl compris-
ing up to 9 halogen atoms that can be the same or
different, C,-Cg-alkoxy, C,-Cq-halogenoalkoxy
comprising up to 9 halogen atoms that can be the
same or different, C,-Cq-alkoxycarbonyl, C,-Cg-ha-
logenoalkoxycarbonyl comprising up to 9 halogen
atoms that can be the same or different, C,-C,-
alkylaminocarbonyl and di-C, -Cg-alkylaminocarbo-
nyl;

and 7>, which can be the same or different, are a
hydrogen atom; non-substituted C,-Cs-alkyl; non-
substituted C,-Cg-alkenyl; non-substltuted C,-Cq-
alkynyl; a halogen atom; non-substituted C,-Ci-
alkoxy; non-substituted C,-Cg-alkenyloxy; or non-
substituted C,-Cq alkynyloxy,,

mdependently 1s a halogen atom; nitro; cyano; 1soni-
trile; hydroxy; amino; sulfanyl; pentafluoro-A°-sul-
fanyl; formyl; formyloxy; formylamino; substituted
or non-substituted (hydroxyimino)-C,-Cg-alkyl;
substituted or non-substituted (C,-Cg-alkoxyimino)-
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C,-Cq-alkyl; substituted or non-substituted (C,-C,-
alkenyloxyimino)-C,-C,-alkyl; substituted or non-
substituted (C,-Cg-alkynyloxyimino)-C,-Cg-alkyl;
substituted or non-substituted (benzyloxyimino)-C, -
Cy-alkyl; carboxy; carbamoyl; N-hydroxycarbam-
oyl; carbamate; substituted or non-substituted
C,-Cq-alkyl; C,-Cq-halogenoalkyl having 1 to 9
halogen atoms; substituted or non-substituted C,-C-
alkenyl; C,-Cq-halogenoalkenyl having 1 to 9 halo-
gen atoms; substituted or non-substituted C,-Cg-
alkynyl; C,-Cg,-halogenoalkynyl having 1 to 9
halogen atoms; substituted or non-substituted C, -Cs-
alkoxy; C,-Cq-halogenoalkoxy having 1 to 9 halo-
gen atoms; substituted or non-substituted C,-C,-
alkylsulfanyl; C,-Cq-halogenoalkylsulfanyl having 1
to 9 halogen atoms; substituted or non-substituted
C,-Cq-alkylsulfinyl;  C,-Cg-halogenoalkylsulfinyl
having 1 to 9 halogen atoms; substituted or non-
substituted C,-Cg-alkylsulifonyl; C,-Cg-halogeno-
alkylsulfonyl having 1 to 9 halogen atoms; substi-
tuted or non-substituted C,-Cg-alkylamino;
substituted or non-substituted di-C, -Cg-alkylamino;
substituted or non-substituted C,-Cg,-alkenyloxy;
C,-Cq-halogenoalkenyloxy having 1 to 9 halogen
atoms; substituted or non-substituted C,-Cg-alkyny-
loxy; C,-Cq-halogenoalkynyloxy having 1 to 9 halo-
gen atoms; substituted or non-substituted C;-C--
cycloalkyl; C,-C,-halogenocycloalkyl having 1 to 9
halogen atoms; substituted or non-substituted (C;-
C,-cycloalkyl)-C,-Cg-alkyl; substituted or non-sub-
stituted  C,-C,-cycloalkenyl; C,-C,-halogenocy-
cloalkenyl having 1 to 9 halogen atoms; substituted
or non-substituted (C,-C,-cycloalkyl)-C,-C,-alk-
enyl; substituted or non-substituted (C;-C,-Cy-
cloalkyl)-C,-Cg-alkynyl; substituted or non-substi-
tuted tn(C,-Cglalkylsilyl; substituted or non-
substituted tr1(C, -Cy)alkylsilyl-C, -Cq-alkyl;
substituted or non-substituted C,-Cg-alkylcarbonyl;
C,-Cq-halogenoalkylcarbonyl having 1 to 9 halogen
atoms; substituted or non-substituted C,-Cg-alkyl-
carbonyloxy; C,-Cs-halogenoalkylcarbonyloxy hav-
ing 1 to 9 halogen atoms; substituted or non-substi-
tuted C,-Cq-alkylcarbonylamino; C,-Cq-
halogenoalkylcarbonylamino having 1 to 9 halogen
atoms; substituted or non-substituted C,-Cg-alkoxy-
carbonyl; C,-Cs-halogenoalkoxycarbonyl having 1
to 9 halogen atoms; substituted or non-substituted
C,-Cq-alkyloxycarbonyloxy; C,-Cq-halogeno-
alkoxycarbonyloxy having 1 to 9 halogen atoms;
substituted or non-substituted C,-Cg-alkylcarbam-
oyl; substituted or non-substituted di-C,-Cg-alkyl-
carbamoyl; substituted or non-substituted C,-C,-
alkylaminocarbonyloxy; substituted or non-
substituted di-C, -Cg-alkylaminocarbonyloxy;
substituted or non-substituted N-(C,-Cg-alkyl)hy-
droxy carbamoyl; substituted or non-substituted
C,-Cq-alkoxycarbamoyl; substituted or non-substi-
tuted N-(C,-Cg-alkyl)-C, -C,-alkoxycarbamoyl; aryl
that can be substituted by up to 6 groups (Q which can
be the same or diflerent; aryl-C,-Cq-alkyl that can be
substituted by up to 6 groups (Q which can be the
same or different; aryl-C,-Cg-alkenyl that can be
substituted by up to 6 groups (Q which can be the
same or different; aryl-C,-Cg-alkynyl that can be
substituted by up to 6 groups (Q which can be the
same or different; aryloxy that can be substituted by
up to 6 groups (Q which can be the same or diflerent;
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arylsulfanyl that can be substituted by up to 6 groups
(Q which can be the same or different; arylamino that
can be substituted by up to 6 groups (Q which can be
the same or different; aryl-C,-Cq-alkyloxy that can

124

wherein A, T, Z*, 7>, 7>, n, X are as defined above:
and U~ is a halogen atom or a triflate group, is reacted with

a compound of formula (V)

be substituted by up to 6 groups Q which can be the 5

same or different; aryl-C,-Cg-alkylsulfanyl that can 1 (V)

be substituted by up to 6 groups QQ which can be the W _L\

same or different; aryl-C, -Cq-alkylamino that can be B

substituted by up to 6 groups (Q which can be the

same or different; pyridinyl v:;h.ich can be gubstituted 10 tarein T and B are as defined above:

by up 10 4 groups Q; or pyridinyloxy which can be and W' is a moiety selected from the g}oup consisting of

gubstltuted by up 1o 4 groups Q; _ a boronic acid, a boronic ester and a potassium tritluo-
(Q mdependently 1s a halogen atom, cyano, nitro, sub- rate derivative.

stituted or non-substituted C,-Cg-alkyl, C,-Cq-ha- 34. A fungicide composition comprising, as an active

logenoalkyl comprising up to 9 halogen atoms that 15 jpgredjent, an effective amount of a compound of formula (1)

can be the same or diflerent, substituted or non-
substituted C,-Cq-alkoxy, C,-Cg,-halogenoalkoxy
comprising up to 9 halogen atoms that can be the
same or different, substituted or non-substituted
C,-Cq-alkylsulfanyl, C,-Cs-halogenoalkylsulfanyl
comprising up to 9 halogen atoms that can be the
same or different, substituted or non-substituted tri
(C,-Cylalkylsilyl, substituted or non-substituted tr1
(C,-Cylalkylsilyl-C, -Cgq-alkyl, substituted or non-
substituted (C,-Cg-alkoxyimino)-C,-Cg-alkyl , or
substituted or non-substituted (benzyloxyimino)-C, -
Cq-alkyl;

20

25

according to claim 20 and an agriculturally acceptable
support, carrier or filler.

35. A method for controlling phytopathogenic fungi of
crops, characterized 1n that an agronomically effective and
non-phytotoxic quantity of a compound according to claim
20 1s applied to the so1l where plants grow or are capable of
growing, to the leaves and/or the fruit of plants or to the
seeds of plants.

36. A method for the control of phytopathogenic harmiul
fungi comprising the step of contacting a compound of the
tformula (I) according to claim 20 with said phytopathogenic

harmiul fung:.

or a salt, an N-oxide, a metal complex, a metalloid
complex or an optically active 1somer or geometric
1somer thereof;

and L 1s a direct bond or a methylene group, characterized
in that a compound of formula (IV)

377. A process for producing compositions for controlling
phytopathogenic harmful fungi, comprising the step of mix-
ing compounds of the formula (I) according to claim 20 with
extenders and/or surfactants.

38. A method for the treatment of plants, seeds, transgenic
plants or transgenic seeds comprising the step of contacting,
a compound of the formula (I) according to claim 20 with
said plants, seeds, transgenic plants or transgenic seeds.

39. A method for controlling phytopathogenic fungi of

30

(IV) 35

(X)r

fl /\/lUZ crops, characterized 1n that an agronomically effective and

A N N | non-phytotoxic quantity of a composition according to claim
T X\/ 34 15 applied to the soi1l where plants grow or are capable of
N2 g “U orowing, to the leaves and/or the fruit of plants or to the

seeds of plants.
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